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Editor’s Comments 


West Coast MRCG Announcement 

Tim Sammons (N6CC) has sent in the spring 
MRCC meet announcement: 

“The nineteenth annual meeting of the West 
Coast Military Radio Collectors Group will be —_ 
held at the NCO Club, at the Camp San Luis ‘aula 
Obispo National Guard Base in central California 
on May 1, 2 and 3, 2014. 

“This popular event includes a swap meet, field operating events, functional 
displays, technical presentations and Mk 1, Mod 0 Gabfests. Events will begin at 
0800 Friday morning, but early arrivals are welcome in the afternoon on Thursday, 
May 1. Registration will open at 1800 Thursday evening. 

“Updated information about this event will be posted to http://www.mrcgwest.org 
and the email reflector (go to the website to join the email list). Please see the Camp 
San Luis Obispo web site for more information about a iy and entry to this 
active base. http://www.calguard.ca.gov/cslo/ 

“Suggested operating frequencies during the meet are 3870 kc, 3885 kc, 7293 kc 
and 144.450 Mc for AM, 3996 kc and 7296 kc for USB, and 29.6 Mc and 51.0 Mc 
for FM. The use of 146.52 Mc is recommended for simplex coordination. 

Bring your treasures for field operating, trade, sale or displaying! Find some 
more! Save the date!” 
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The Globe Master 


A One Kilowatt AM Transmitter, Part 2 of a Series 
“If You Dare Dream It, Build It!” 


By Henry Hurrass, KB7OCY 
PO Box 566 
Black Canyon City, AZ 85324 


Henry.Hurrass@aps.com 


Schematic Drawing Assistance from Jim 


Bromley, K7JEB 


The Globe Master 4-1000A RF 
Deck Circuit Descriptions 


Control Grid Input Circuit 

Referring to the RF deck schematic in 
figure 13 and the input tuning schematic 
in figure 14, RF from the exciter is 
connected to the “RF Input” jack of the 
amplifier via a connection to either the 
“Exciter Input” or “Transceiver Input” 
SO-239 connectors located in the inside 
back door section of the lower cabinet. 


Editor’s Note: This month, ER is | 
presenting part two of Henry’s classic 
“Globe Master” AM transmitter series. 
This month’s installment features the 
RF deck details and begins the power 
supply discussion. The article text 
generally follows the Globe Master’s 
overall top-to-bottom layout, as shown 
in the cabinet photo. 

As mentioned last month, these 
articles aren't step-by-step “Heathkit” 
instructions, but instead are built 
around photos, logical descriptions [ : eee 
of the control functions, and the a og eres - 
schematics that accompany each 
section. [his writing style assumes that 
a potential builder has sufficient 
construction experience. 
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Globe Master 4-400A RF Power Amplifier Deck Schematic Diagram 


Figure 13: 
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CO) RF Pur 


Figure 14, Simplified Schematic: Details of the Globe Master’s Input-Tuning Unit 


The 4-1000A is grid driven through a 
band-switchable tuning unit and requires 
a drive signal of only 12 watts, or so to 
deliver full power to the load. 

The “Input Tuning Unit” (figure 14) 
serves as a parallel-tuned input band trap. 
It also has a negative feedback torrid 
neutralization transformer, feeding back 
from the plate. This transformer is also 
fed control-grid bias voltage from the 
“cold” end of the transformer at “C”. 
Input coil “L” is tapped and switched at 
various points as indicated in the figure 
14 tuning unit’s wiring diagram. The 
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variable input tuning capacitor (C) allows 
wide-band tuning on and past any band 
selected by the “Input Band Select” 
switch. The tuning unit was not originally 
built by the author. Modifications to the 
present configuration were made to 
accommodate neutralizing and input 
tuning; therefore, the composition of the 
core material (L) is unknown. The same 
holds true for output coil (L2a). So don’t 
ask what they are; I don’t know! 

Some attempted configurations to the 
input tuning unit that were tried were 


link-coupling, which failed miserably 
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Figure 14: Top View of the RF Deck 


when driven by a “solid state” rig because 
of SWR problems. Too much drive was 
required when driven by a double-6146 
rig. Grid-swamping resistors were tried 
because they are supposed to stabilize an 
amplifier. The resistors just added more 
load to the exciter, causing the exciter to 
run hot, plus, I was unable to get full 
output due to lack of drive power in that 
configuration. 

I could not find a real solution for 
neutralization because split variable- 
tuning capacitors are very difficult to 
find these days, and because the tuning 
unit had already been built. Being worried 
about the real problem of amplifier 
instability and parasitic “thermonuclear” 
runaway (As in Metzler’s Law: “Every 
Amplifier Wants to be an Oscillator”), I 
was unsure on how to prevent building a 
giant oscillator in the first place. 

It just so happened, while I was 
reviewing some schematics in the back of 
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the RCA TT5 tube manual, that I 
stumbled something very 
interesting in the grounded-grid 811A 
amplifier project. I noticed a tertiary 


across 


winding on the input tuning coil going 
to the neutralizing capacitor and tied to 
the plate circuit of the 811As. The tertiary 
winding was connected so that the signal 
returning from the plate was 180 degrees 
out-of-phase with the input signal. This 
“enlightenment” was absolutely 
ingenious! No split-capacitor was needed! 
I envisioned this circuit performing 
similarly to what the “audio phools” call 
negative feedback. I figure it works 
something like this: I would properly 
neutralize the amplifier on 40 meters, 
and as the operating frequency went up 
the additional coupling of the neutralizing 
capacitor (CN) added more and more 
negative feedback to the input stage. This 
would automatically produce a roll-off at 


the higher frequencies. Hopefully, well 
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Figure 15: Bottom View of the RF Deck 


before the parasitic range was reached, 
there would actually be less than unity 
gain of the amplifier and oscillation could 
not occur. | hope I’m right here and so far 
it has worked very well. The only 
drawback I see is that as the operating 
frequency is increased, more drive power 
would be needed for the same output. 
However, with the very low power needed 
to drive the amplifier to full output, this 
has not been an issue. 
Screen Grid Circuit 

The screen grid voltage is a direct 
function of the position of the plate 
voltage “Output Control” Variac, as the 
primaries of the plate and screen 
transformers are connected in parallel. 
Therefore, as the plate voltage is 
increased, the screen voltage increases as 
well. 

There are normally two methods used 
to develop screen bias. One is to use bias- 


dropping resistors with the plate voltage 
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as the source, and the other is using a 
separate fixed-bias supply. There are pros 
and cons to both. 

Screen Dropping Resistors 
Pros: 

If a plate voltage malfunction occurs 
(loss of plate voltage), screen voltage 
would disappear as well, thus, preventing 
damage to the tube caused by excessive 
screen current. 

Screen voltage would follow the plate 
voltage; this is excellent for AM. 

Cons: 

Lots of heat is created in screen resistors! 
For example, assuming plate voltage of 3 
kV, maintaining 500 volts at 100 mA on 
the screen grid would cause the dropping 
resistors to produce 250 watts of heat. 

Fixed Screen Supply 
Pros: 

A fixed screen power supply provides a 

stable voltage source at relatively low 


power consumption. It is poor for high 
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level AM reproduction unless special 
issues are addressed. (I'll talk about this a 
bit later.) 

Cons: 

Current limiting fuses or other special 
circuitry must be provided to protect the 
screen grid in the event of loss of plate 
voltage. A low impedance path to ground 
must be provided to the screen grid at all 
times. 

Due to the excessive amount of heat 
produced by dropping resistors, I chose 
to use a separate fixed-bias supply with a 
low impedance path to ground. 

William Orr (W6SAI) describes 
numerous times in his Radio Handbook, 
that the screen “must never be allowed 
to be disconnected from it’s low 
impedance source, even for a split 
second, as the screen voltage would 
instantly exceed it’s rating and the tube 
would be destroyed. The time it takes 
for a toggle switch to transition from 
one state to another is too long!” 

This problem was addressed by the 
permanent addition of a 15-k, 50-watt 
screen-protection resistor connected from 
screen to ground. This provides the low 
impedance path to ground, and, by 
connecting the screen and plate supplies 
to the same power source, both supplies 
should shut down or be energized at the 
same time. 

A toggle switch on the front panel 
allows the secondary of the screen 
transformer to be switched from the 
“High” to “Low” power setting. This 
reduces the screen voltage approximately 
in half for tuning purposes. 

The Screen Modulation Choke 

During initial testing the RF deck 
performed reasonably well. I got great 
SSB and low-level AM reports. Things 
changed considerably when I tried to use 


the 304TL plate modulator. Audio levels 
Electric Radio #298 


in excess of 30% would cause arcing in 
the RF deck and on the modulation 
transformer’s protective spark gap. I knew 
that there was some impedance mismatch 
between the modulator and the PA , bur 
not that much! 1 decided to add a small 
2.5-Henry, 150-mA choke in series with 
the 4-1000A screen grid, which reduced 
the arcing somewhat. The WRL Globe 
King 500 series transmitter, for example, 
uses a choke in series with the screen, but 
only in the AM mode. I read or heard, 
somewhere, that when the screen choke 
method of modulation is employed the 
value of the choke should be somewhere 
in the 10 to 20-Henry range. I was able 
to obtain a large 15-Henry, 200-amp 
choke and it replaced the 2.5-Henry, 
150-mA choke. Wow, what a difference 
it made! Some arcing does occasionally 
occur when the modulation level is well 
in excess of 100% — but not very often. 
There has been much local discussion as 
to exactly why the screen choke is needed 
in the high-level modulation mode, some 
concluding that the high-wattage, screen- 
dropping resistor method allows the 
screen grid to “swing in phase with the 
plate current.” The screen choke does 
something similar, but some audio phase 
distortion should be expected. One thing 
we do know for sure is that high-level 
modulation doesn’t work well without 
one or the other. A bypass switch labeled 
“Mode AM/SSB” was added to the front 
panel of the RF deck so that the screen 
choke may be bypassed when using the 
RF deck as a stand-alone amplifier. 
Pi-L Tank Network 

The RF deck utilizes a Pi-L tuning 
network consisting of plate tuning 
capacitor C2, primary tuning inductance 
L1, Llaand L1b, output loading capacitor 
C3, and output inductors L2a and L2b. 


The Pi-L network provides excellent 
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second harmonic suppression. The 
component values were chosen from the 
Pi-L chart in Bill Orr’s Radio Handbook. 
° C2 (Plate Tuning) isa 400 pF vacuum- 
variable capacitor. 

libs’ the:2 0 meter cor 

¢ Lla (Inductance) is a 40 pH roller 
inductor. 

¢ Llb adds an additional 17 pH of 
inductance to Lla in order to cover the 
160 meter band, which is controlled by 
switch $2. Switch $2 also adds 500 pF to 


160 meter mode. 

* C3 (Load Tuning) is a 1500 pF 
vacuum-variable capacitor. 

¢ L2a is the output “L” part of the Pi- 
network and is band switched via control 
S1. fam not sure of the origin of this coil 
other than I was told. that /itise 
“commercially available for just this 
purpose.” It seems to work very well. 

¢ L2b is the 20 meter portion of L2a, see 
schematic for additional details. 

¢ RFC at the RF output connector 
provides for a DC reference. 


the loading tuning capacitor (C3) in the 
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Figure 16: Here is the RF deck front panel, and the numbered controls are 


explained in the text. 


22. Tune: Plate Tuning Vacuum Variable 
Capacitor 

23. Load: Vacuum Variable Load Tuning 
Capacitor 

24. Inductance: Inductance (L1a) Roller 
Inductor 
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25. 20/40/80/160: Output Inductor (L3) 


Band Selector Switch 
26. 20/80-160: Output Inductance (L1b) 
Band Selector Switch 
27.SSB/AM: The screen-grid inductance 


selector switch places a 15 Henry choke 
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in series with screen supply circuit when 
switch is placed in AM _ mode. 
WARNING: DO NOT PLACE IN SSB 
POSTELOMR WHEN 304TL 
MOBULATOR TS “IN SERVICE! 
IMMEDIATE. ARCING AND 
POSSIBLE DAMAGE TO 
EQUIPMENT MAY RESULT WHEN 
AUDTO 1S IMPRESSED ONTO 
MODULATION TRANSFORMER. 
This switch should only be placed in the 
SSB position when the RF deck is being 
used as a stand-alone SSB linear amplifier 
or as a low-level AM amplifier. The 
304TL modulator should be switched off 
and CW-PHONE selector switch placed 
in the CW position. 

28. 160/80/40/20a/20b: This is the input 


band selector switch. 


29. Input Tuning: Tune for maximum 


drive from exciter (25mA nominal on 
grid). 

30. Modulation Meter: This panel meter 
measures percent modulation or positive 
and negative or average RF power, 
depending on the setting of switch 
numbers 32 and 33. 

31. Calibrate: Allows calibration of the 
modulation meter to full scale when 
switch 32 is in the RF position. 

32. AF/RF: Indicates percent modulation 
when in the AF position. RF position is 
for calibration of the modulation meter. 
33. POS / NEG: When switch 32 is in 
the AF position, “POS” indicates positive 
modulation. When in the “NEG” 
position, negative modulation is indicated 
on the meter. 


34 ah 36 


37 38 39 


Figure 17: The 4-1000A power control panel is related to the RF deck, and also to 
the power supplies that will be described later. 


34. Modulator: Indicates AC Power to the 304TL Modulator 

35. Plate Voltage: Indicates Plate Voltage is Present in the 4-1000A RF Deck 
36. Amplifier: Indicates AC Power to the 4-1000A RF Deck 

37. Plate Voltage Adjust: Allows Adjustment of the 4-1000A Plate Voltage 
38. Mod Power: Main AC Circuit Breaker for the 304TL Modulator 

39. Amp Power: Main AC Circuit Breaker for the 4-1000A RF Deck 
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Figure 18: Rear View of the PA Deck 


49. PTT KEY: External PTT key. Keys transmitter when it’s grounded. 
50. REC MUTE: Mutes a receiver when the transmitter is keyed. 
51. EXCITER KEY: Keys exciter when the transmitter is keyed. 
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Power Supplies and Protection 
Circuits 


General Information 

For convenience of operation the 
304TL modulator and 4-1000A amplifier 
have been designed with completely 
independent high and low voltage power 
supplies. In most transmitters of this 
type it is generally acceptable to operate 
the RF final and the modulator off of the 
same supply. There are several advantages 
in separating the power supplies: 
° 304TL modulator’s fixed supply allows 
a “set and forget” bias adjustment. 
* 304TL modulator may be completely 
turned off and bypassed, allowing the RF 
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amplifier to be used as a stand-alone low- 
level AM amplifier or SSB linear 
amplifier. 
° 4-1000A RF deck’s plate voltage can be 
adjusted for desired output power 
independently from the modulator. 
Brief Description of Each Power 
Supply 
The 304TL modulator power has three 
DC power supplies and two filament 
supplies: 
°3 kVDC / 0.5A Choke-Input, Full- 
Wave Rectified High-Voltage Supply 
¢ 330 VDC Choke-Input, Low-Voltage 
Plate Supply for the Preamp and Driver 
Amp Sections 
¢ Adjustable Negative 300 VDC Bias 
March 2014 


Supply with Grid-Block-Keying for 
Biasing the 304TL Finals 
°5 VAC / 60A-Rated 304TL Filament 
Transformer, Inrush Current Protected 
° 6.3 VAC supplies voltage to the preamp 
and driver tube filaments. 

The 4-1000A RF Amplifier has three 
DC power supplies and one filament 
supply: 

° 2.5 to 4 kV, 700-mA rated adjustable 
DC high-voltage supply that features 
inrush and fault current limiting with 
Over-current protection. 

¢ Dual-voltage screen-grid power supply 
for low and high-power operation; low 
power is usually used for “tune-up” if 
uncertain of load conditions. 

¢ Adjustable negative 200 VDC bias 
supply for grid-block keying is used for 
4-1000A “cut-off” when not transmitting 
(i.e., the receive mode). 

° 7.5 VAC / 22A Inrush-Protected 4- 
1000A Filament Transformer 

Desired Goals 

It seems that every person has their 
own preferences when it comes to 
building power supplies, or anything else 
for that matter, particularly when it comes 
to protection circuits, component sizes, 
etc. Many items may factor into the final 
product such as choices of “available” 
components, cabinet size, proposed 
layout, budget, and so on. That said, 
there probably really is no real “best” way 
or method, so long as you do the best you 
can, it works — and works well. 

By comparison, commercial 
transmitters of similar power and quality 
of the Globe Master use very large and 
bulky cabinets and components. This is 
because unexpected commercial “down 
time” could get very expensive in a real 
hurry, and, if you can’t easily get to, and 
work on, the suspect “bad” components, 


you might be down for a long time. 
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The Globe Master was designed to be 
much smaller in size compared to its 
commercial counterpart, be relatively easy 
to maneuver around the shack, pack a big 
punch, and be reasonably easy to perform 
maintenance on. The Globe Master has a 
lot of “stuff” in a small package but only 
the absolute minimum “must have” items 
were commissioned for service (due to 
space constraints). No bells and whistles 
here, just the necessities. Only the highest 
quality components available to the 
builder, at the time of construction, were 
used. No shortcuts were taken and no 
quality was compromised. All circuits 
were thoroughly tested and carefully 
evaluated before moving on to the next 
circuit. The aforementioned practices 
helped ensure not only a smoother road 
to success, but also a reliable transmitter 
that would (hopefully) provide years of 
enjoyment to the owner. 

4-1000A Power Supply Theory of 

Operation 

The author has chosen to go the route 
ofa “well filtered” design in building the 
Globe Master. That doesn’t necessary 
mean “well regulated.” This was going to 
be an AM transmitter, so, from an AC 
symmetrical point of view, the total 
components of an AC RF signal should 
always equal zero, which in turn would 
theoretically make the load constant, thus 
resulting in a relatively constant DC 
voltage to the load. It was therefore chosen 
to use a choke-input design on the DC 
plate supply. Other factors in the design 
were the availability of components. For 
instance, when a “right size” plate 
transformer was found, it was physically 
too big to fit into the permitted space. A 
3-kVA, 7200-VCT secondary, 240-VAC 
secondary transformer was readily 
available “and did" efit ~ the 
requirement. Unfortunately, the DC 
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Space 


output voltage would be much higher 
than needed— nearly 4800 VDC, so it 
was decided to use an input choke. (A 
converted microwave oven transformer 
was used for this purpose and will be fully 
described later.) The choke was set up to 
reduce the full load voltage by about 
1200 volts, or 3600 B+ volts output, at 
full load. This was accomplished by 
carefully tuning the input choke by using 
a small high voltage capacitor on the 
input terminal of the choke. The choke 
needed to be about 12 Henries or so, be 
able to withstand the available high 
voltage to ground, and had to fit into a 
small 4" x 4" x 5" space. 

Low Voltage Start-Up and Relay 

Sequencing 

Referring to figure 19 below, when the 
main “Amp Power” circuit breaker, CB1, 
is enabled, the “Amplifier” indicator lamp 
and RF amplifier blower fan, B1, are 
energized, and the plate time delay relay 
“TDR” is armed. Placing the “Filament” 
switch (S1) to the “On” position energizes 
the 4-1000A filament transformer and 
the negative grid-bias power supply. 


It was assumed that a dual primary 
240-volt, center-tapped, 7.5-volt 
secondary filament transformer had been 
installed in the RF deck. It was discovered 
that a 10-volt, 22-amp filament 
transformer had inadvertently been 
installed instead. The 4-1000A requires 
a filament voltage of 7.5 VAC to operate 
properly. This was actually a blessing in 
disguise. I found that placing a 20-ohm, 
20-watt resistor in series with the filament 
transformer not only gave me the correct 
voltage, but also reduced the inrush 
current to the filament by just over the 
operating current. Heavy inrush current 
can greatly reduce the life of the tube, so 
two problems were solved with one 
solution. The extra heat generated by the 
resistor turned out to be a good trade-off. 

The “Plate-On / Plate-Off (S2 and 
S3) are of standard “start-stop” latching 
relay design enabling the addition of the 
plate over-current tripping scheme. 

When the “Plate-On” push-button is 
pressed, relay “MSD1” is picked up, 
which in turn keys the parallel Dow Key 
antenna relays, energizes the plate 
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Figure 19: Low Voltage Start-Up and Relay Sequencing Schematic Diagram 
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Figure 20: 4-100A RF Deck Power Supplies 


transformer and “pre-charges” resistor 
R1, and enables time-delay relay “TDR.” 
After an approximately one second time 
delay, the main plate-power relay, MSD2, 
and the “Plate On” indicator light are 
energized. The plate circuit is now fully 
energized. 
4-1000A Variable Output Power DC 
Plate and Screen Supply 

Pei 0-%.olt,, 22-ampere’ Variac: is 
employed for adjustment of both the 
plate and screen power supplies 
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simultaneously. [The Variac is “T1” at 
the upper right side of figure 19, in the 
darkened area.] The Variac is tapped 
from the center point of a three-wire, 
240-VAC service and requires a solid 
neutral connection for proper operation. 
The idea behind this particular design is 
that one can use a Variac with a much 
larger current capacity, which starts out 
on the low end at half the maximum 
available plate voltage, and can be 
increased to its maximum value without 
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Figure 21: Front View of the 
the need for a physically larger 240-volt 


Variac to do the same job. I don’t know 
of anybody who starts a transmitter at 
“zero Output power” and goes up from 
there. A 240 volt Variac is much bigger 
and heavier than its equal current-rated 
120 volt counterpart. In this application, 
it's kind of like having a variable tap- 
changer on your plate transformer! Low, 
medium and high power (and anything 
in between), is available at the twist of a 
dial. This result is that the no-load DC 
output voltage may be adjusted from 
approximately 2400 to 4800 volts 
allowing for quite a range of output 
power(s). 

As mentioned earlier, the screen power 
supply is connected in parallel with the 
plate transformer input. Maximum input 
voltage to both plate and screen 
transformers is 240 VAC. The secondary 
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HV Power Supply Components 


of the screen transformer has two taps: a 
120 volt tap and a 480 volt tap. These 
two taps are brought to the front panel’s 
“Screen Bias — Hi/Lo” switch. The 
amplifier is normally operated with the 
“Screen Bias” switch in the “HI” position 
and delivers screen bias voltages between 
about 300 and 600 volts, depending on 
position of the power control Variac. 
The “LO” position may be used like a 
“Tune” switch, as the transmitter’s output 
power is substantially reduced due to the 
lower voltage being delivered to the 
screen. 


[Editor's Note: The Globe Master series 
continues next month in the April 
edition.} 
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The Elusive Air Champ 200 


By Darron Sanchez, WASTCZ 
9412 Banway Drive 
Greenwell Springs., LA 70739 
Wa5tcz01@cox.net 


Introduction 

You might ask, why would a radio be 
elusive? I can still remember Christmas 
1950, and the thrill I got when I opened 
a box and saw a radio. With the help of 
my father, I built the radio and was able 
to do all sorts of things with it. One thing 
that stands out the most was when I put 
the radio in an old Army leather field 
telephone enclosure. I mounted this to 
my bicycle and using an old metal fly rod 
as an antenna, I’d ride my bicycle down 
the street listening to local radio stations. 
One day, during summer vacation from 


Electric Radio #298 


school, I loaded up my radio on my 
bicycle and went to the playground to 
show it off. When I rode up with 
earphones on and a tall looking whip 
antenna mounted on my bike, I was an 
instant hit. Everyone wanted to know 
what it was and wanted to listen to the 
radio because they were amazed that you 
could listen to a radio ona bike. This was 
a great experience for me and one that 
has fond memories. 

Up until a couple of months ago, I had 
no idea what the radio was and there was 
no one to ask because both of my parents 
are weceased.., [hen,alfter 63. years’ of 
wondering about it, just by chance, I 
found a link on an antique forum 
describing the exact radio that was given 
to me when I was 11 years old! It turned 


Darron Sanchez (WA5TCZ) is shown with his recreated 1950 Christmas present. 
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Original Air Champ 200 Pictorial 


out to be an Air Champ 200, and since 
then I have been scouring the Internet, 
trying to find out anything else about it. 
I eventually found enough information 
to build an authentic replica of the Air 
Champ 200, and that’s what this article 
is about. 

Radio, back in the 1950s, was still 
magic to most people. The simple crystal 
radio was the beginning of a radio 
experience for most hams. When asked 
what got them into amateur radio, the 
answer usually is “my first crystal set.” So 
why have I been trying so hard to find the 
Air Champ 200? 

I have read stories of people that 
experienced major events in their younger 
life that left an indelible mark in their 
memory, and when they get older and 
have the means and knowledge to recreate 
the original experience-they go ahead 
and do it. I have read countless stories 
where people have gone to the extreme 
and duplicated every part of an original 
station. One person, writing for a ham 
duplicated the tube 


magazine, 


16 Electric Radio #298 


transmitter, tube receiver, the hand key, 
and found the exact same table the 
original Novice station sat upon. The 
room and the exact same wall paper and 
QSL cards shown in his original picture. 
All of this is why I have built an exact 
clone of the Air Champ 200. Fora boy of 
11-years-old, when the radio worked the 
first time, it was an unforgettable 
accomplishment. 
The Air Champ Company 

The company that created the Champ 
200 was founded by Mr. Cavolina. I had 
the pleasure of exchanging several emails 
from Mike Cavolina, the grandson of the 
founder of the Air Champ Company. 
The company started in business around 
1949-1950. Mr. Cavolina saw a need to 
gather the parts for the kits and produce 
them, and his whole family helped. Mike 
Cavolina, and his brother Larry, were 
original 
advertisements for many of the Air 
Champ products. Their factory was 
located at 577 East 156th Street, New 
York 55, New York. In 1961, Aurora 
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Radio bought the Air Champ Company 
and Mr. Cavolina stayed on as VP of 
Manufacturing until 1971. Mr. Cavolina 
is still alive and well under the care of his 
daughter Jane. 

Both companies did extremely well 
after becoming involved with the Boy 
Scouts of America. They offered several 
kits so that a young Scout could earn the 
radio merit badge. The kits made it simple 
for young people to try building their 
first amazing, working radio. When I 
found out how this was a Boy Scout radio 
and that Air Champ had quite a few 
different kits offered as Scout radios, I 
was surprised. They were sold by most 
Major stores, such jas ‘Sears and 
Montgomery Ward, in the Boy Scout 
department. The kits made it easy to 
have all parts on hand, otherwise, a 
builder would need to find parts from 
different sources. 


Air Champ Made Several Kits 

In 1950, the crystal set sold for $2.95. 
Included in the kit was the tuning coil, 
some earphone wire, and step-by-step 
instructions. 

Their one-tube AM radio kit was called 
the “Air Champ 100” for the standard 
broadcast band sold for $7.95. It could 
receive local and distant stations and was 
powered by dry cell batteries. The 
complete kit contained an earphone, one 
tube, and the outer cardboard carton was 
cut up to make an attractive, portable 
box cabinet. 

The two tube Air Champ 200 AM 
radio kit sold for $11.95 and contained a 
4-inch Alnico PM speaker, eliminating 
the earphones. The kit included wire, 
two tubes, and complete step-by-step 
instructions. The cardboard carton was 
also to be made into a cardboard cabinet. 
For both radios, there were accessory kits 


to add shortwave band coverage. 
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An Original Air Champ Crystal Set 
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An original Air Champ one tube radio 
kit, showing the box that becomes the 
cabinet. 


The Air Champ 200 
The Air Champ 200 is a two tube 
radio, originally produced in kit form, 
and held together on a %4-inch plywood 
board, using Fahnestock clips placed over 
a pictorial diagram of the actual parts. 
In the fifties, radio magazines 
commonly used pictorial diagrams to help 
novice builders identify parts and put 
them in the proper position. 
Building the Air Champ 200 Clone 
Building the Air Champ 200 radio was 
simple, but it did not work at first because 
of a mistake on the original schematic. 
All of the 3V4 pin-outs were wrong! One 
3V4 tube is the detector and the other 
3V4 is an audio amplifier that drives a 
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small speaker. The radio tunes the 
standard AM broadcast band using 3 
volts on the tube filaments and 90 volts 
on the plates. It is a regenerative receiver 
design that was common back in the 
50S; 

Searching For The Parts 

Finding the parts was hard. Some had 
to be made from scratch, like the 
broadcast band oscillator coil. The first 
thing I looked for was the Fahnestock 
clips. I finally found them at Modern 
Radio Laboratories at a great price and I 
needed 29 clips. 

I had all of the resistors, capacitors, 
and tube sockets, but I needed to find the 
variable capacitor and two 3V4 tubes. I 
was really afraid tubes were unavailable, 
but a search on the Internet lead me to 
Mike Wiley (KC9INJ), who came to my 
rescue with two tested NOS tubes at a 
great price. 


The schematic pictorial was supplied 
by Bob Voss (N4CD) of Plano, TX. 
Without the pictorial I couldn’t have 
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The Homebrew Broadcast Band Coil 
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built the set. The pictorial was glued to a 
plywood board and the parts were placed. 
As mentioned before, this was acommon 
building practice in magazines of the 
‘50s to make construction simple for 
novice builders. 

The broadcast band coil was scratch 
built and wound by hand with the correct 
taps, as shown in the photo. The coil is 1- 
Ys inch in diameter and 3-inches tall. 
The tickler is 1.05 inches. Number 30 
wire is used for both coils and they are 
wound in the same direction. The top of 
the coil is the ground end, then 29 turns 
to the antenna tap, and another 72 turns 
to the grid end (bottom of the main coil). 
The coil is upside down from the 
schematic drawing. The tickler coil is 7 
turns of number 30 wire wound, again, 
in the same direction as the main coil. 

The coil form was made using craft 
paper that was wound on a piece of 1-% 
inch plastic water pipe. Then, the wound 
coil and paper were slid off of the pipe, 
dipped in polyurethane, and dried for a 
perfect coil form. 

The cardboard box that the kit came in 
served as the radio’s cabinet, with dial 
markings for the AM broadcast band, the 
on-and-off switch, and a top handle. To 
recreate the look of the original cardboard 
cabinet, my daughter searched the 
Internet and found a wallpaper design 
that was a great match for the outside 
covering and looks just like the original. 
She also recreated the handle, the dial, 
and the on-off battery switch. 

Air Champ “B” Battery Kit 

To power the radio, an Air Champ 
“B” battery eliminator was created to 
supply 90V. The B battery eliminator is 
a simple half-wave rectified supply that 
has an output of 22-¥% volts and 90 volts. 

Acknowledgments 
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several people this project would have 
never been possible. Bob Voss (N4CD) 
sent many emails showing every angle of 
his Air Champ 200, which enabled my 
daughter, Melanie Sanchez, a talented 
graphic designer, to piece together the 
pictorial with exact measurements so that 
she could recreate the cardboard box to 
exact size. All of the printed labels were 
reproduced; this was no easy project. 
Three complete box cabinets had to be 
built until there was a satisfactory replica. 
All of the color and font sizes are exactly 
as original. She did an outstanding job! 

If you look up Kees Talen (KS5BCQ) 
on his web page, HT TP://www.gsl.net, 
you will see a great example of the Air 
Champ 100, and be able to read his story 
about building a radio he had as an 11- 
year-old boy. He gave me the needed 
instructions to wind the BC coil from an 
original Air Champ radio. 

Craig Baker (K3NQD), owner of radio 
stations WKVQ/WYTH in Georgia’s 


Lake Country, sent several emails with 
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original advertisements 
for Scout radios and 
two pictures of the Air 
Champ 100 and 200. 
He was very supportive. 
Give a listen to his 
stations on the Internet, 
Starstationradio.com. 
Conclusion 

The Aire Champ 
Radio is finished and 
works eréat.(\. At 
nighttime, the AM 
radio band comes alive 
with stations from all 


This is the reproduction of the Air Champ 200 and the °“" eet 
battery eliminator, hand crafted by Darron Sanchez and 


So there you have it, 
a clone as close to the 
original as we could 
make it. It looks exactly like the original 
Air Champ 200, inside and out. It’s close 
enough to fool anyone that had one when 
he was 10 or 11-years-old and he would 
not know the difference. 

I hope in some small way that building 
this clone Air Champ 200 two tube radio 
from the 1950s will bring back great 
memories of a time when the world was 
moving at a slower pace. Radio was not 
that old then and television was in its in 
black and white infancy, and went off- 
the-air at 12 midnight. You can still 
remember listening to the radio and 
exclaim with excitement at receiving a 
radio station many miles from your house. 

The crowning achievement was when 
my daughter Melanie, who worked the 
hardest to make this a reality, presented 
me with a Boy Scout radio badge, and an 
award certificate for building a Scout 
radio. What a pleasant surprise! 
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The Lafayette HA-410 10-Meter AM Transceiver 


By Jeff Covelli, WA8SAJ 
5368 Melody lane 
Willoughby, Oh 44094 


wa8saj@ncweb.com 


The Hunt 

The 10-meter band has always been 
one of my favorites. There is so much 
room to move around for rag chewing or 
DXing, along with all of the other modes 
you can choose from. In the 1980s I was 
active on 10 meters, mostly on SSB, and 
then I got hooked on 10-meter AM using 
a Drake TR-7. Granted, the TR-7 was 
not hi-fi AM, but it worked well. Then, 
hearing plate modulated AM rigs just got 
me thinking that if] could get a transceiver 
with really good transmit audio, I could 


drive my Drake L-4B amplifier to 100 
watts AM and this would be even more 
fun. 

Searching for an old plate modulated 
transceiver, such as a Gonset G-28 or 
Lafayette HA-410, was a challenge. I had 
looked for either one at every hamfest I 
went to since 1980, but with no luck at 
all. The hamfest scene did not work. 

Late last year proved to be the winner! 
Not only did I find one, but two showed 
up. A longtime radio dealer on the web 
had one and it was in excellent shape. 
With some minor work I got it going 
great. I found another one later from the 
same dealer, so I bought it as a parts radio 
and to my surprise it turned out to be a 
good one also, so now I have two of these 


Figure 1: The rare Lafayette HA-410 transceivers are ready to go at WA8SAJ. 
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rare rigs, see figure 1. 
Overview 

As seen in figure 2, the Lafayette HA- 
410 AM transceiver’s transmitter is rated 
at 20 watts input (8 watts output) and 
was designed for just the 10-meter band 
(28.0 to 29.7 MHz). The complete radio 
weighs in at 20 pounds. There is a 
universal power supply for AC and 12- 
volt DC power operation built in. 

In figure 3, the HA-410 has a © are 
transmitter VFO with a “spot” switch so Figure 3: VFO and Spotting Controls 


you can zero your transmitter to the front panel, an on/off power toggle 
received signal. This makes moving up __ switch, the volume control, the receiver’s 
and down the banda pleasure. Thetuning = VFO tuning, transmitter VFO tuning, 
ratio on the receiver is bit narrow, inthat —_and the “spot” switch just mentioned. It 
the vernier dials are very closeintolerance, _ has final plate tuning and loading controls 
or in other words, you can pass a signal —_ and a single-crystal position for, let’s say, 
with just a touch of the tuning knob. — 29.0, which is the AM calling frequency. 
Very slow tuning is needed. The arithmetic needed to find the crystal 


There are only a few controls on the _ frequency would be 7.250 MHz times 4, 
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panel and tune for 
maximum power 
output and you're all 
set to go. There is a 
built-in, shielded, low- 

ae pass T'VI filter to keep 
ee ~ the neighbors happy. 
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Exciting 400 series transceivers feature a “ 
powerful plate modulated 20 watt DC input bile mounting bracket. Size: L2ij.Wx5)(.Hx 
transmitter and stable VFO with its own  354”D. Imported, Shpg. wt., 22 Ibs, 
frequency control knob, Tune up is fast and Lafayette Model HA-460 — 6 Meter Amateur 
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were produced in the 
Figure 2: Catalog Ad for the HA-410 and HA-460 Rigs 
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Figure 4: The HA-460 6-meter rig was on 
the cover of this 1967 Japanese radio 
magazine. 

late 1960s by Nissan in Japan using the 
Panasky name, and later by Trio 


(Kenwood) for Lafayette. 
Check Out and Cleanup 


Looking at figure 5, the first HA-410 
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was really clean, but needed the to have 
main “twist” filter can capacitor replaced. 
Iused a Hayseed-Hamfest twist-type filter 
capacitor [see the classified advertising 
for Hayseed’s contact information] made 
for the Hammarlund HQ-180 (with 
correct ratings) and it was slightly larger 
in diameter, but I got it squeezed in and 
used the existing bracket to hold it in 
place. I also used the mounting tabs on 
the bottom of the capacitor to hold it on 
the chassis. I also did a good overall check 
of other components. 

Most of the tubes had the original 
Lafayette name stamped on them and 
they were produced by Toshiba. The 
6CW4 Nuvistor was an RCA. 

I started to remove the knobs and the 
little metal bracket above the twin tuning 
controls for the VFOs. To my surprise, 
there were two long frosted lamps that 
had burned open. Looking at the 
schematic, these were wired in series and 
each was rated at 6.3 volts with a resistor 
to limit the amount of light thrown on 
the twin VFO dials. I did not have 6.3 
volt long lamps, so I used two 12-volt 
long lamps and wired them in parallel 


Figure 5: The HA-410 chassis was very clean when it was received. 
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Figure 6: Toshiba made tubes for 
Lafayette during this period. 


and installed a slightly different limiting 
resistor to lower the lighting brilliance. 

Lafayette did not fuse the primary AC 
input to the transformer, just the high- 
voltage output, so I installed a new fuse 
in a chassis-mounted fuse holder. 

I cleaned the chassis, knobs, and all 
panels and cabinets. I did have to wire in 
a microphone because it was missing, 
and “wow,” that was fun. I founda Shure 
418B (Low-Z) hand microphone and 
replaced its element with a Hi-Z element 
in my junk pile and it fit perfectly. The 
PTT leaf switch had to be rewired so the 
microphone element could be grounded 
when in the receive mode, or else there 
was terrible feedback from _ the 
microphone. 

The second HA-410 was left alone 
until later for capacitor replacements 

Fortunately, the first HA-410 came 
with an original manual, and it had a 
great large schematic and full alignment 
instructions. There was a “snag” in the 
receiver alignment; it was backwards from 
conventional alignment. It said to start 
at the front end and work towards the 
last IF frequency. I aligned the 455 kHz 
first and found it to be way off, then the 
5745 kHz IF, and finally the 28 to 29.7 
MHz front end. The receiver is really 


hot. With the signal generator set to the 
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lowest level it would go, I still heard an S- 
1 signal. S-9 equalled a 10 pv input . This 
meter is not linear, but on this radio 
don’t expect laboratory results. Both 
radios were the same, so this made me 
happy. I did have to align the VFO’s 
transmit and receive frequencies because 
Both 
transmitters aligned very well and 
generated 8 to 10 watts output with good 
audio from the hand microphones. I 
checked the 2nd harmonic to see if the 
built-in TVI filter was working, and sure 


they were all off-frequency. 


enough, I could see it on a spectrum 
analyzer. I tuned for minimum on 58 
MHz, the channel 2 TV frequency. 
Circuit Description 
The HA-410 uses 10 tubes, including 
one 6CW4 Nuvistor low-noise amplifier 
in the receiver’s front end. Using the 
6CW4 triode was very common back in 
the 1960s, as these were very low noise 
and had high gain, and were very small 
in size. The receiver is a dual conversion 
design, using a 5745 kHz first IF and a 
455 kHz second IF. Selectivity is 3 kHz 
at 6 dB and 12 kHz at 50 dB down. 
Sensitivity is 1 pv, but certainly seems 
better than that in actual use. The receive 
VFO tunes the 22 to 23 MHz region and 
drift is a slight problem at that frequency, 
but after a warm-up it settles down. There 
are two 455 kHz IF amplifiers with plenty 
of gain. The receiver AGC is fed to both 
IF and RF amplifiers, which seems to 
work very well for the amount of gain 
developed in the receiver. Audio is 
detected and fed to the push-pull 6GW8 
audio amplifiers. They produce 4 watts 
of audio that can knock the built-in 
speaker out of the box! 
HA-410 Circuit Description 
The transmitter starts out with a 7 
MHz VEO, or it can be crystal-controlled, 
and then goes to a buffer stage. After that 
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Figure 7, HA-410 Transceiver Block Diagram: “P” = Pentode Section, “T” = Triode 


Section of the Tubes 


there is a first doubler stage at 14 MHz, 
then to a second doubler stage at 28 to 
29.7 MHz, and at last goes into the final 
amplifier, a 2E26. There is a pi-network 
to tune into the antenna. As mentioned, 
it has a built-in harmonic filter for reduced 
TVI. (Remember the days of real TV off 
thtesair ye The 2E26 final is ‘plate 
modulated by the same pair of 6GW8s 
used in the receiver, with a separate 
transformer tap for the correct impedance 
match to the 2E26 final amplifier. 
There is More to this Story! 


Having just finished this article, I went 
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Figure 8: Two different HA-410 chassis sizes have been found, see the text. 


to the last 2013 hamfest near Cleveland, 
Ohio, and, sure enough, after 30 years of 
looking for a HA-410, another two HA- 
410s showed up! In figure 8, one is 
physically smaller (in depth) than the 
other! I thought “Wow, what is going on 
here?” 

Well, I did some digging and found 
out that the small one does not have an 
extra relay that grounds the 2E26 power 
amplifier when it’s in the receive mode. 
There is a minor tube change and some 
very minor circuit changes, but the 
performance is the same and there is no 
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Figure 9: Lafayette’s HA-410 Transmitter Block Diagram 


need to get into much detail. 

The relay addition for the later model 
is interesting because it’s a large SPST 
type, so that is why the chassis is two 
inches deeper on the later model. 

Now, as mentioned before, the early 
versions were made by Nissan and I’m 
thinking that when Trio (Kenwood) made 
them, they may have added that relay. If 
someone knows, I would like to know for 
sure. The early schematic without the 
relay is dated 1966 and the later model 
with the relay is dated 1967. 

I fired up one HA-410 and it lasted for 
a short time before my safety fusing on 
the outside blew. I think I’m going to 
work on it later, but I had to add this 
interesting part to the story. I guess when 
it rains it pours, as they say. 

Final Thoughts 

One of the reasons I was looking for 
the HA-410 in particular is that during 
one of my tours in the US Navy at 
Memphis, TN, there was a HA-460 6- 
meter version at the ham shack of 
W4ODR. I used this rig extensively 
during the great band openings in 1969 
and 1970 and was surprised at how well 
it worked. A fellow sailor that had a tour 
in Japan told me how they had a 10- 
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meter version made just like the HA- 
460, so this stuck with me until I finally 
found one. By the way, Japan had a ham 
license during that era with a no code 10 
watt license for 10-meters and up through 
VHE and UHF, so this accounts for the 
many 10 watt radios out there, such as 
the Yaesu FT-101ES, Trio (Kenwood) 
TS-520X, HF radios; along with many 
of the 6 and 2-meter 10 watt radios. 
I’m using a 5-element 10-meter beam, 


and I’ve replaced the old vertical side- 
mounted antenna on the 50 foot tower 
with a new one and it also works great. 
Ironically, while writing this article, the 
10-meter band has been open from 
morning until evening everyday during 
the fall of 2013, and I’ve worked many 
hams using my HA-410 with very good 
results, and mostly with the 10 watts 
output, so with a good antenna and a 
good band opening, it doesn’t take much 
to havea great rag chew! Most of the folks 
on 10-meter AM like to take their time 
and enjoy the QSO and it’s not just the 
typical “5 by 9 and good-bye” exchange. 
This is real ham radio, and I hope to see 
you on 10 meters! 


ER 
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Fixing Broken Ceramic Trimmers in a BC-348 


By Brian T White, KBIQZA 
21 Piedmont Street 
Arlington, MA 02476 


Brian.white@umb.edu 


I recently purchased a surplus BC- 
348Q in extremely good condition. It 
had hardly been modified and I even 
heard some signals when I powered it up. 
However, things tooka turn for the worse 
when I started aligning it. The trimmer 
capacitors were very stiff. I knew I could 
apply some force but it wasn’t clear how 
much. Famous last words... I thought 
those crunching sounds were just 70- 
year-old crud breaking loose until I saw 
the little pieces of ceramic fall out of the 
radio when | turned it over. 

In the end, it was clear that I had 
wrecked the trimmers for bands 3, 4, 5, 
and 6 in the RF and DET sections of the 
receiver. | emailed to several lists and it 
was clear that original replacement parts 
would be expensive and hard to obtain. I 
decided to see if I could fashion 
replacements from modern parts rather 
than cannibalizing from another BC- 
348, 

After some careful examination, I 
realized that I could remove the broken 
trimmer assembly and replace it with a 
small piece of perf board using some of 
the original mounting holes. Including 
the thickness of the perf board, the space 
available could accommodate a trimmer 
that was no taller than % ofan inch. The 
original BC-348 capacitors are 5-20 pF 
ceramic trimmers some of which have 
fixed “dogbone” capacitors in parallel. 
Since I wasn’t sure that I could find an 
appropriate ceramic trimmer, I searched 
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on the web for air-variable trimmers that 
were less than 94” tall and had capacitance 
values in the range of 5-20 pF. In the 
end, I settled on 2-19.3 pF Johnson CTA- 
189-507-6 trimmers from Surplus Sales 
of Nebraska, although I think that many . 
others could also work as long as they 
have roughly the right capacitance and 
are not more than %4” tall. Lalso purchased 
dogbone capacitors of the appropriate 
values. I’m not a capacitor expert, but I 
think other types would have worked as 
well. 

I began by removing the existing 
trimmer assemblies after taking careful 
note of all the connecting wires. I then 
fashioned two 3 1/8" x 1 7/8" pieces of 
perf board with two mounting holes as 
shown in Figure 1. I made four 94” spacers 
from 1/8" diameter copper pipe (this was 
what I had on hand; other materials 
should certainly work as well). I then 
used 4-40 x 1" screws to mount the 
perfboard temporarily in place. (See 
Figure 1.) 

I used a sharpie cotmarkiinae 
approximate locations of the trimmers 
through their adjustment holes as shown 
in Figure 2. It was difficult to mount the ~ 
trimmers in the holes in the perfboard so 
that they aligned exactly with the 
mounting holes; were I to do this again, 
I would slightly enlarged the adjustment 
holes before installing the perfboard. (See 
Figure 2.) 

I glued the trimmers to the perfboard 
with super glue and installed replacement 
dogbone capacitors as appropriate. I then 
used hookup wire to connect the 
capacitors, leaving extra long leads to 
connect to the rest of the circuit. You 
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Open side of unit 


1.875 


1 


Closed (metal) side of unit 


Figure 1: Layout of perfboard for mounting replacement trimmers. The trimmers 
are mounted on the back side of this board. The two holes are drilled to fit 4-40 


hardware. 


Figure 2: Replacement trimmers as installed. Note that only two of the four 
mounting holes are used. 


should be sure to connect the capacitor 
rotors so that they are grounded; that 
way, hand capacitance will not have a big 
effect when you do the alignment. I then 
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installed the boards and connected them 
to the rest of the circuit as shown in 
figure 3. 


Because it is quite laborious to remove 
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Figure 3: This is the installed trimmer assembly. 


and install the individual DET and RF 
units, I tested each before reinstalling it 
in the BC-348. I first tack soldered a 100 
pF variable capacitor to the ground and 
“BLK TR” terminals to simulate the main 
tuning capacitor. Although the main 
tuning capacitor in the BC-348 is 240 
pF, anything in that range should be OK 
for test purposes. Then, going band by 
band, I wrapped two turns of wire around 
the appropriate inductor and measured 
the resonant frequency with an Autek 
VA-1 analyzer (any similar instrument 
or a grid dip meter would work as well). 
I made sure that there was a sharp 
resonance at a frequency somewhere in 
the appropriate band that depended on 
the switch being in the right position and 
varied with changes in the 100pF 
capacitor. This helped me find several 
loose connections and a nasty hidden 
short circuit. 

Once I was sure that the units were 
functional, I reinstalled them into the 
BC-348 and then completed the 
alignment. It is now fully functional and 
should provide many more years of 
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service. As the other sections in the BC- 
348 have similar design, it is likely that 
this approach would work with them as 
well. 
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VINTAGE NETS_ es 
AM Paice Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly form 
Antique Wireless Association AM Net: Sunday afternoon, 4PM EST, 3837 kc, QSX David, KA2J 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 
Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 
California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 
California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 
Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 
Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 kc starting @ 2000 CST, or 0200 UTC. 
Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) 
Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 
DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 
Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 


Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 
QSX for both nets Warren, WIGUD 
Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 


‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

KIJCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Me daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 ke. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 


check in with military gear, but that is what this net is all about. Late checkins are welcome. 


Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 
Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 


(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mct+/- QRM. QSX op rotates Jim (WA5BDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu 
(K4BOV) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WA5IGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (KGIC) if Sth Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 ke +/- QRM. QSX W7QHO. www.mrcgwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 
Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 ke, +/- 25 ke. QSX Dave (VA3ORP). 
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On the 
Bench 


Tom’s Scope Saver 


By Tom Marcellino, W3BYM used, it is in NOS-like condition, both 

13806 Parkland Drive cosmetically and electrically. With such 

Rockville, MD 20853 a prized scope now on the test bench, it 

w3bym@pghmail.com was time to install some input protection. 

The Type 475 scope has an input 

If you own and use an oscilloscope = maximum of 500 VDC when it is AC 
perhaps you already know about this coupled. 


simple accessory. If not, then I nig As a home brewer, the ham gear DC 


recommend its use. 
The* typeof scope 
doesn’t matter. It can 
range from the high 
end to the moderate, #Ryieaitl 
Tektronix to Heathkit, Al hal 
and the like. All scopes AI 
have vertical input 
specifications that, if 
exceeded, will alter or 
severely damage the 
input attenuator. I can 
speak from experience— 
having done this to a 
couple scopes and even 
a spectrum analyzer. 
My most recent 


scope purchase is a 
Tektronix 475 with a 
200-MHz bandwidth. 
This scope is vintage 


‘70s, and although 


Figure 1, Spectrum Analyzer Saver Box: The .75" x 2" x 
3.25" box contains a single disc cap, plus male and female 
BNC connectors. The metal cover has been removed for 


the photo. 
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TOMS 
SCOPE SAVER | 


OSCILLOSCOPE 


WOUTSI OY 


Figure 2, Scope Saver Box: This 1.25"x 2" x 3.25" Mini-Box™ contains the two disc 
caps and female BNC connectors. The coax feeds thru the box via grommets to the 


scope input. 


voltages range from a few volts to several 
thousand volts. To prevent damage from 
excessive DC, the fix is simple. To prevent 
damage from excessive RF, the fix is 
more involved and basically the operator 
must be well aware of the RF levels. 
The DC fix is basic, simple, and 
inexpensive. I should have incorporated 
it years ago. Simply insert a high voltage 
disc capacitor (typically 3 kV) in series 
with the input. Any capacitance value, 
0.01 pF or greater, will work fine. I tested 
a 0.01-uyF capacitor from 100 kHz to 52 
MHz and there was no degradation in 
amplitude or distortion of a sine wave 
input. The 475 is a dual-channel scope, 
as shown in the figure 2 photo, so two 
disc caps were needed. I should point out 
that this accessory prohibits the scope 
from measuring DC inputs. If the DC is 
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within the input specification, then just 
bypass the capacitor— or do the smart 
thing and use a VIVM. 

I’m also fortunate to own the HP 141T 
spectrum analyzer with an input 
specification of 1-volt RMS and 50-VDC 
maximum. This analyzer is also vintage 
‘70s. Modern analyzers are even more 
sensitive. RF overload is more important 
than DC overload in my applications, 
but the in-line external capacitor adds 
another level of safety. Once again, the 
unit was tested to 52 MHz with no change 
in the waveform. 

The photos show the construction for 
both the scope and spectrum analyzer. 
Cost is minimal if most, or all, of the 
parts can be found in the junk box. 


ER 
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Mysteries of the Rock 


By David W. Ishmael, WA6VVL 
2222 Sycamore Avenue 

Tustin CA 92780 

714-573-0901 


daveishmael@cox.net 


Asaresult of many email conversations 
with Tom Marcellino, W3BYM, 
regarding his potential 813 crystal 
oscillator project, I had some serious 
concerns about using FT-243 crystals in 
that project. My experience with the 
Conar 400’s 6DQ6 crystal oscillator 
transmitter in 1995 (ER #74, June’95), 
anda 2ad rebuild in May 2011, indicated 
that this simple transmitter was capable 
of some very high crystal currents, as 
evidenced by how brilliant the #40 bulb 
(6.3V at 0.15A) was in series with its 
crystal. With that experience in mind, it 
takes little imagination to think about 
the FT-243 crystals self destructing in an 
813 crystal oscillator transmitter with 
1500 VDC on its plate! As a result of 
those concerns, I did some research on 
PT-243 and FT-171 crystals. Here is a 
summary of my research to date: 

1. It is becoming standard operating 
procedure to rework FT-243 and FT- 
171-B crystals by hogging out the holder’s 
interiors and installing crystals from HC- 
6/U holders into them, or, even installing 
the complete, smaller HC-49U crystals 
with wire leads in them. Brian Carling 
(AF4K) discloses that on his crystal 
website, and indicates that most of the 
larger FT-171-B holders have been 
reworked with smaller crystals, although 
there are some originals left, so Caveat 
emptor. I don’t think you want to use 
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reworked crystals in an 813 crystal 
oscillator. | 

2. 3-Y2 years ago, in an “ordering 
snafu” I ordered a 4.325 MHz crystal for 
the HQ-145X that was supposed to be in 
a CR-18/U (aka HC-6/U) holder. It 
arrived in a much, much smaller HC- 
49U (with 0.018" wire leads). After no 
joy in getting the order corrected, I gutted 
an HC-6/U crystal and installed the 
smaller HC-49U crystal in its place. I 
soldered it closed and then painted it 
gloss black. It looks like a commercial 
crystal and works like a charm. The point 
is, don't assume that the crystal is original. 

3. I have been using FT-243 and FT- 
171-B crystals since I was a teenager, yet 
only recently did a detailed analysis of 
them. The FT-171-B’s holder is more 
than 5 times larger than the FT-243, yet 
its crystal is only 2 times larger. The nod 
has to go to the FT-171-B crystal for use 
in the 813 crystal oscillator, although it is 
becoming beyond rare to find one witha 
usable frequency with an original crystal. 

4, The FT-243’s crystal and electrodes 
are approximately. 0.580 x 0.480 inches. 

5. The FT-171-B's ‘crystabeana 
electrodes are approximately. 0.750 x 
0.750 inches. 

6. For years (decades?) I have assumed 
that the FT-243 holder and the way that 
the crystal was “sandwiched” in the holder 
provided a built-in heat sink with a 
minimal thermal-path out those large 
0.093" pins. That’s NOT right! The two 
electrodes that “sandwich” the crystal 
only contact the corners of the crystal. 
The following excerpt from “Amateur 
Radio Techniques”, 5° Edition, 1974, by 
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CRYSTALS. 


FORT MYER 
FLA, 


Electrode 


Washer 


Gasket 


Disassembled FT-243 Crystal Holder 


Quartz Crystal Electrode 


Washer Spring 


4-40 x 3/4" Flat-Head Screws 


Gasket 


3512.5 KHz 


Disassembled FT-171-B Crystal Holder 


Pat Hawker, G3VA, is of interest: “Since 
hf. crystals tend to oscillate mainly at the 
centre of the quartz plate, modern units 
may have plated electrodes with wire 
supports to inactive parts of the crystal’. 

7. As Iwas reviewing my own FT-243 
crystal collection, I noticed that they had 
many screws whose 2-56 flat-head phillips 
heads were rounded out. I have had these 
crystals for 30+ years and I don’t recall 
taking them apart. I drilled out the bad 
screws and replaced them with new 2-56 
x 3/8" flat-head screws. 

8. All things being equal, 80M crystals 
are thicker than 40M crystals, so it would 
be wise to design the 813 oscillator for 
80M operation if you’re intent on using 
FT-243 crystals in that design. 

9. There is very little information on 
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FT-243 crystals on the Internet, design- 
wise ditto the FT-171-B. The best 
documentation I have run across to date 
is Crystal-Controlled Oscillator - A Review 
of Modern Crystals, Circuits and Tubes by 
C. Vernon Chambers (W1JEQ, SK) in 
the March 1950 QST. This article reviews 
four of the most popular crystal oscillators 
using four of the most common tubes 
(including the 6AG7). Surprisingly, 
crystal currents in the 30-40 mA range, 
and higher, were common! They didn’t 
say what crystals they were using, nor 
were there any photos of the test oscillator, 
but based on the measured crystal currents 
(90 mA peak) I would guess they used 
non-FT-243 crystals. 

10. I think that using the 2V, 60 mA 
bulb (#48 or #49) in series with the 
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My Lew McCoy 6AG7 oscillator/transmitter is basically 
identical to my bread boarded, untuned plate, 6AG7 
oscillator, with an added pi-network and 50 ohm dummy 
load. Note the adapter board with #49 bulb assembly used 
to monitor crystal current. A 7070 kHz crystal is installed 
in the adapter board. The RF output is connected to a 50 


ohm dummy load. 


crystal is mandatory. The Conar 400 
uses a bulb with a 6DQ6 crystal 
oscillator. McCoy used it with his 6146 
crystal oscillator, and it was used in the 
original RCA 813 crystal oscillator article 
in ‘38. My experience with two Conar 
400s indicates that it’s relatively easy to 
run the bulb to full brilliance during 
tune-up and/or some combinations of 
plate loading settings. Chambers, in the 
above article, indicates that the bulb 
should be used for testing only, as the 
bulb’s variable resistance will cause chirp 
if left in the circuit. 

11. The 1944 and 1945 ARRL Radio 
Amateur’s Handbooks advocated using a 
lamp is series with the crystal, to indicate 
crystal current and serve as a fuse. Many 
transmitter schematics showed bulbs in 
series with their crystals. 


12. When I built my Lew McCoy 
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6AG7 > oscillates, 
transmitter in January 
2008, I measured the 
output 
crystal activity. What I 
discovered is that there 
was a considerable 
difference in output 
crystal 


power, Ws. 


power vs. 
activity - a 16% spread 
at the power levels in 
that transmitter. 


13. As part of this 


research, I bread 
boarded a 6GAG7 crystal 
oscillator with an 


untuned plate circuit, 
similar to the Lew 
McCoy 6AG7 
oscillator/transmitter. I 
installed a 1 ohm 
resistor in series with 
the crystal so that | 
could measure peak-to-peak crystal 
current with an oscilloscope. Running 
300 VDC on the plate, I also measured 
the oscillator current and the peak-to- 
peak output voltage. I tested all FT-243 
40M and 80M crystals. I replaced the 1 
ohm resistor with a #49 bulb. At 300 
VDC on the oscillator plate, and based 
on the fact that the bulb was never even 
slightly lit, all crystals exhibited currents 
much less than 30 mA. When I advanced 
the plate voltage to 400 VDC, only two 
of the fifteen crystals tested just lit the 
bulb, 
approximately 30 mA. 

14. Adding a pi-network and 50-ohm 
dummy load to my untuned 6AG7 
oscillator, and keeping the #49 bulb in 
series with the crystal, was a real eye- 


opener. Every crystal now lit the #49 


bulb, with minimum brilliance in the 


indicating, a A Cutsem of 
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vicinity of the dip in plate current. The 
plate voltage was 400 VDC. The typical 
brilliance of the #49 bulb was observed 
at a DC current of 50 mA thru the bulb. 

15. Finally, I built an adapter with a 
FT-243 crystal socket, a #49 bulb, anda 
1 ohm resistor, so that I could plug it into 
the crystal socket of my Lew McCoy 
6DQOA oscillator/transmitter. This 
transmitter is identical to Lew McCoy’s 
30 Watts Input on 80, 40, and 15 Meters 
in the December 1957 QST, pages 34- 
37. The key-down voltage is 442 VDC at 
120 VAC line. I left the loading at mid- 
scale and dipped the plate. Based on the 
brilliance of the #49 bulb, crystal currents 
were much higher than in the Lew McCoy 
6AG7 oscillator/transmitter, and in the 
case of higher activity crystals, approached 
crystal currents of 75 mA! I was worried 
that at those higher crystal currents, the 
brilliance of the #49 bulb at 75 mA 
would cause it to fail. The observed crystal 
currents were literally “all over the place” 
as the transmitter was tuned, which was 
also my experience with two Conar 400 
6DQ6 transmitters using a similar circuit. 
I also rectified the voltage off of the 1- 
ohm resistor with a 1N914 diode and 
used a resistive-divider to drive a 20-pA 
DC meter with a 0.1-pfd filter cap across 
It. 

15. In response to my article The Lew 
McCoy Three-Band One-Tube Novice 
Transmitter that appeared in ER #288, 
May 2013, Bill, K8HYY, offered these 
comments: “Hi Dave, I enjoyed your 
Electric Radio article about the McCoy 
— 6DQ6 transmitter. When I got my novice 
and tech. tickets in 1957, after getting 
tired of six meter fone I tried to build that 
transmitter but it had high crystal current 
and I didn’t know what to do to fix it. I 
cracked two or three Peterson crystals at 
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$2.50 a piece and gave up. I had better 
success with a 6AG7, 807 design with a 
plug in tank coil. Got on cw and have 
pretty much stayed there since.” 

16. My Paco G-15 grid-dip meter has 
the ability to check the activity of an FT- 
243 crystal by plugging it into the coil’s 
socket. I tested all FT-243 40M and 
80M crystals. 

17. Using an HP-606B signal 
generator, I constructed a simple voltage 
divider using a 115-ohm, 1-watt carbon 
resistor on top and the 40M crystals on 
the bottom. I carefully adjusted the 
606B’s vernier for the minimum reading 
across the crystal at the crystal’s 
fundamental frequency, noting the 
frequency on an HP 5314A universal 
counter. The crystal voltage was measured 
with a Tektronix 2225 50 MHz 
oscilloscope. The calculated crystal 
resistances ranged from 9.3 to 35.8 ohms. 

18. I accumulated the data from the 
breadboard 6AG7 oscillator, the Lew 
McCoy 6AG7 oscillator/transmitter, the 
Lew McCoy 6DQ6A  oscillator- 
transmitter, the Paco G-15 tests, and the 
HP 606B tests and ran the data through 
my “GB-STAT” statistics program: 

* Comparing a crystal’s measured peak- 
to-peak current through a 1 ohm resistor 
in series with the crystal and the peak-to- 
peak output voltage of the untuned plate 
6AG7 oscillator, the correlation 
coefficient (CC) is a very weak 0.208 (15 
samples). This demonstrates a very weak 
correlation between the crystal’s current 
vs. its activity. A CC of 1.000 (or -1.000) 
would be a 1-for-1 correlation. (Note: 
The correlation coefficient is the statistical 
method by which you can determine how 
strongly the fit is, or how close the 
relationship is, between two sets of data. 
The CC will produce a number from 0 to 
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1 or 0 to -1, where 0 is no relationship 
between the data sets, and +1 is a perfect 
fit. In the above example, the CC of 
0.208, while not zero, demonstrates a 
very weak relationship between the 
crystal’s current and its activity.) 

e There was a surprise! Comparing an 
crystal’s measured peak-to-peak current 
through a 1-ohm resistor in series with 
the crystal in the untuned plate 6AG7 
oscillator and the relative reading of the 
Paco G-15 grid dip meter for 40M crystals 
reveals a very strong CC of 0.913 (11 
samples). 

¢ Comparing the peak-to-peak output 
voltage of the untuned plate 6AG7 


oscillator vs. crystal against the measured 


the 40M crystals reveals a very strong CC 
of -0.858 (11 samples). 

19. Serendipity is a good thing... An 
eleventh 40M crystal, a Jan Crystals FT- 
243 7045 kHz failed to show any activity 
in the G-15 until the “Sensitivity” control 
was at maximum CW. I took it apart and, 
lo and behold, I found an even smaller 
crystal than the “typical” FT-243. It 
wasn’t a fluke because the supporting 2” 

Y,” electrodes that “sandwich” the 


crystal were the same size as the crystal. 
The phenolic washer was also missing 
between the spring and the copper 
electrode, which means a lower spring 
pressure in the holder. Adding a phenolic 


washer from another crystal didn’t change 


output power of the 
McCoy 
transmitter in January 
2008 using those same 
crystals reveals a strong 
GO wet 0:940n Chl 
samples). 

¢ Comparing the 
relative readings of the 
20-pA DC meter used 
tuthe (Lew sMc@oy. 
6DQ6A 
transmitter and the 
relative reading of the 
Paco G-15 grid dip 
meter for 40M crystals 
reveals a very strong CC 
of 0.889 (10 samples). 
e And, 


crystal’s 


Lew 


oscillator/ 


comparing a 
measured 
peak-to-peak current 
l-ohm 
resistor in series with 


through a 


the crystal in the 
untuned plate GAG7 
oscillator and the 
calculated resistance of 


Here is my Lew McCoy 6DQ6A oscillator-transmitter. 
Note the adapter board with #49 bulb assembly used to 
monitor crystal current. The added components to drive 
the 20 pA DC meter have not been installed. A 7156 kHz 


crystal is installed in the adapter board. 
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the G-15’s reading, so spring pressure 
wasn t apparently an issue. This particular 
holder had the same internal dimensions 
as my others with larger crystals, so this 
smaller “sandwich” made for a “sloppy 
fit” within the cavity and I had to make 
sure that everything was aligned before 
closing the crystal. The 1947 ARRL 
handbook offers the first mention of an 
FT-243 crystal and its %” x 2” electrodes 
and crystal and was discussed in pages 
308-309. 

20. The first transmitter projects that 
used FT-243 crystals were found in the 
1948 ARRL handbook. 

21. I never did find a specified 
maximum current for the FT-243 crystal, 
although I suspect that it’s in the 60-mA- 
plus range. Chuck Teeters’ (W4MEW) 
article in the #138, November 2000, 
provides the most insight using FT-243 
crystals in an 813 crystal oscillator. Chuck 
managed to fracture one FT-243 crystal 
in testing the transmitter at 1500 VDC 
plate voltage. The article also illustrates 
that you don’t have to use 1500 VDC on 
the 813’s plate to get satisfactory results. 

22. At the end of my testing in the 
Lew McCoy 6DQG6A  oscillator/ 
transmitter, I felt that it wasn’t 
worthwhile to proceed with a 6146. I 
think it would have merely confirmed 
the 6DQ6A data. I think the data is clear 
that if you use a crystal with a 
demonstrated high crystal current in a 
6DQG6A (or GAG7), the chances are good 
that you will experience similar 
performance in a 6146 oscillator/ 
transmitter, and even more so in an 813 
oscillator/transmitter. If you do want to 
use an FT-243 crystal in an 813 oscillator/ 
transmitter, the data suggests that it might 
be useful to do preliminary tests with FT- 
243 crystals with relatively low measured 
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crystal currents. 
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A More Universal Boatanchor VFO 
Keying Interface 


By Ken Miller, KOCTW 

11325 Pyramid Peak CT 
Rancho Cucamonga, CA 91737 
k6ctw@earthlink.net 


Introduction 

In my prior article,' I described efforts 
to create a state-of-the-art VFO for a 
Heathkit DX-60 using a DDS kit from 
the NorCal QRP Club. After seeing the 
positive results, I was asked about using 
2 to provide the same 
capabilities for another boatanchor rig, 
the Johnson Viking II. This eventually 
lead to my interest in designing an 
interface for a number of those old “VFO 
challenged” rigs from yesteryear. Do you 
have a Globe Chief, Drake 2-NT, Eico 
720, etc. that needs a VFO witha seamless 
interface? Read on! 

Boatanchor Affliction 
Boatanchor Affliction (BA) can be best 


a similar system 


characterized as aninnate (my XYL 


would use a slightly less favorable “I” 
word) and seemingly unquenchable desire 
to acquire, restore and operate physically 
large, tube-based, high-voltage, “glow in 
the dark” radio gear from a bygone era. 
Additionally, the elements making up 
these units must consist of parts that do 
not include silicon, rely on thermionic 
emission and subsequently high voltages, 
which put fear (read common sense) into 
the hearts of the current crop of hams 
and engineers. Unfortunately, having 
developed my own case of BA, a side 
effect of it is that it has brought me into 
contact with other similarly (or even more 
severely) infected individuals. When 
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discussing my efforts to develop a seamless 
interface so that my VFO projects could 
connect to, and operate in, the same 
manner as that equipment’s original unit 
(e.g. the HG-10 with the DX-G60) with 
these folks, I was constantly asked, “well, 
how would that work for my XXX rig”. 
This prodded me into doing the research 
and then development of, an interface 
that would support grid-block, cathode, 
and other keying interfaces from vendors 
such as Johnson, Hallicrafters, Heathkit, 
etc. 
Requirements 

Along with the benefits that the DDS. 
VFO already provided directly, that being 
stability and accuracy, what was also 
required was a configurable interface. 
Most of the BA patients I know have a 
variety of rigs that they like getting on the 
air with, hence the need for an easily re- 
configured interface so that virtually any 
transmitter can be controlled, and 
operated in the same manner as if it has 
its original external VFO connected, and 
then quickly re-configured to support 
another. The last stipulation, and it is my 
own, is that this be designed for rigs that: 
didn’t already have a VFO included.. 
Which leads to the following list of 
vendors and their associated rigs: 
lohnson: Viking I, Viking I, 

Adventurer, Challenger 
Hallicrafters: HT-40 
Heathkit: DX-20, DX-35, DX-40, 
DX-60, HW-16 

WRL: Globe Chief, Globe Scout 
Drake: 2-NT 
Bico-7/20 23 
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It is also interesting to note that these 
rigs were originally aimed at the novice 
or new ham. For that reason, they are not 
particularly rare or expensive to acquire 
at hamfests, etc.. The parts needed to 
restore these units are also “reasonably” 
available, and excellent, detailed assembly 
documentation can be obtained for many 
of these units as they were originally 
available as kits (except for the Drake 2- 
NT). The best part is, when you need to 
repair one of them, you don’t need 
extender boards, logic analyzers, etc., just 
a good quality multimeter, soldering iron 
and some hand tools. 

For those of you in a hurry, you can 
now skip the details of “how” below and 
go to the table to see if your favorite rig(s) 
is already listed. For those that are a bit 
more curious, or who don’t see their rig 
listed, let’s get into the details. 

Grid-Block Keying 

My initial development was for grid- 
block keying, as that is what is employed 
on my DX-60. Turns out that this also 
works for the Johnson Viking I and II 
and the Heathkit HW-16. So now let’s 
have a look at how to configure that 
interface. Before using the R-values 
shown below or in the table, remember 
to check your transmitter to make sure 
that the voltages are within 5-10% of the 
ones shown. 

Referring to the schematic, the grid- 
block interface connections are at E and 
F, where F is chassis ground from the 
transmitter and on the VFO. On that 
interface you'll see that it starts out as a 
simple, high impedance voltage divider. 
The reason for the high impedance is to 
load the circuit as little as possible and 
some experimentation showed that 
starting at 1 Meg Ohm was just fine. 
Now, using my DX-60 as an example, 


the output needed from this divider is 
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about -5 volts DC. To determine the 
value of R2 to get that result for the DX- 
60, use the appropriate formula, inserting 
the known values and solving: 


Ry = a 


f Vout 1 ) 


Where R1 = 1,000,000 
V-in = 65 
V-out = 5 


or, take the easy way out and use an on- 
line voltage divider calculator?. For my 
DX-60, the value of R2 computes out to 
about 83.3 K ohm. The closest standard 
5% resistor value to that is 82 K, so use 
that. 

For the DX-60, the connections to use 
are the same ones that the HG-10 would, 
which are VFO connection point E to 
pins 8 and connection point F to pin 1 
(ground) at the accessory socket. That 
way, the VFO will be keyed by either the 
key when in CW mode, or by the function 
switch when operating AM. 

Similarly, for the Vikings, R2 calculates 
out to approximately 227 K ohms so use 
a standard value resistor of 240 K. The 
connections to the Vikings would also be 
through their accessory sockets at pins 8 
and | (ground). 

Now continuing on with the operation 
of this section of the interface; With -5 
VDC into the 510 K resistor at the input 
to the op-amp, and an equal 510 K 
providing feedback from the output of 
the op-amp and with pin 3 grounded 
(the + input to the op-amp), what we 
have is a unity gain, inverter. That means 
that the voltage into the 2N3906’s 75-k 
base resistor is now +5 VDC. Having 
that positive voltage turns that PNP 
switch off, meaning that no current flow 
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Figure 1: Complete Schematic of the KGCTW Universal Keying Circuit 


will go from the collector to the emitter, 
and thus the 2N3904s and the relays 
(solid state or otherwise) will not be 
energized. Obviously, when the rig is 
keyed, the voltage across it goes to zero, 
meaning that the voltage on the transistor 
switch will also be zero, thus turning on 
the PNP switch, and enabling the 
grounding of the WA1FFL key line (by 
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providing a positive voltage to the 
2N3904 NPN transistor switch), and 
functioning the output keying relay. Just 
about any relay could be used for this 
output keying, as long as it meets the 
needs of what is to be keyed and doesn’t 
draw more than about 30 mA when 
engaged. The reason I chose to change 
over to a solid state relay in my test setup 


March 2014 


Ri 


cad ne Oe 


Accessory 
Socket Pin 1 


Socket Pin 8 


ig an external VFO 


ee manual for modifications when using an external VFO 


Front Panel 
KeyJackTip |Key Jack Ring {See manual for modifications when usin: 


Key Ground 


3 
ae 
baal 
x 
g 


ee manual for modifications when using an external VFO 


Socket Pin 8 


weeeswoc | leek waw 
7SK 1/2W 


lFront Panel 


bo @ 9 re) Q re) 
op 3 8 2 
ae : 3 c : 
5 q 8 8 zg 
<> bg é v a 
rs a = 2 2 
@ 
> 
a 
=| | 31% P : ed a AN He OO 
= ci ae s| {sis} 3] 2] 2] 12 
> a io} re] ol1ol 6 ro) a a > Pe > 
2 Zi 2 2{ jell 6421 24 te = | & 
o| G6 ° o|S| S$] o{ G G Eg ze} ae} 
oO 
3 5 ‘o| 5 
ts) £ £13 
4 2 s4 Icie 
Ss ¢g $ 8 Bi] s 2) 2 k a] ® 
= s ad 1S x = 212 = a n 
> 4 x ola a x OVO nN 2 = i 
he 
5 
8 
‘5 5 
fle < = 
Olo ® 4 
i 
2/2 2 $ z £ 9 
= w a & £ 2 
2 z = = a ia 


Key Jack Ring 


Key Jack Tip 


Electric Radio #298 


is that the contacts are rated 
for up to 240 V and 5 Amps 
AC or DG, and it is totally 
silent. 
Cathode Keying 

If your rig has this “flavor” 
of interface, the voltage across 
its key or accessory socket 
connections will be positive. 
An example of this would be 
the Hallicrafters HT-40 which 
had a measured voltage of +56 
VDC. Using the same method 
and formula as above, results 
in? a value tor Rie on .the 
schematic of 98.039 K ohms, 
so you could use 100K. The 
connections to the HT-40 
would then be B on the 
schematic to pin 4 and A on 
the schematic to pin 3 of the 
accessory socket respectively. 

Relay Keying 

This interface is one that 
works well with the Drake 2- 
NT among others. In the case 
of the 2-NT, the VFO keying 
connection (an RCA type jack) 
on the rear of the rig provides 
a relay closure. Thus, to enable 
the unit to key your VFO, 
connect the center conductor 
of the VFO Key jack on the 2- 
NT to C on the schematic and 
the ground side to D on the 
schematic. 


Notes: 

1. Electric Radio Magazine, Issue 
#288, May 2013 

2. WALFFL, DDS-VFO kit 

3. Voltage Divider Calculator 
http://www.raltron.com/cust/ 
tools/voltage_divider.asp 
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The 2013 ER 
Heavy Metal 


Rally H 


Due to page space limitations, we 
haven’t had room to print any results of 
the December 2013 Heavy Metal Rally 
until now. Also, a few logs were not 
received until late January, after the 
February ER deadline. 

Participation in the classic event was 
very high, likely higher than in many 
years before. Radio conditions were 
generally very good, but there were several 
periods when different sections of the 
US took deep fades, as heard in other 


regions. All in all, everyone had a lot of 


fun, and that’s what it’s all about. 

Frank Baker (W@KH) send a lot of 
very nice photos and they make this report 
much nicer, because without them the 
report would mostly be text. As usual, a 
large group, the Quad Cities AMers 
Group, gathered that night at Frank’s 
QTH in Davenport IA for the 4th Heavy 
Metal Rally. Frank mentions that 40 
meters was tough, 75 meters had very 
many big signals, but 160 was quiet and 
they had fun there. 

The rigs the group used this year 


HEAVY METAL RALLY 
WOFEB 
QUAD CITIES AMERS GROUP 


This attractive, special clock was put together for the 2013 Heavy Metal Rally! 
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consisted of a K7DYY Super Senior and _ King 500, paired up with a Collins 75S- 
Drake R8 on 160, for 75 meters they 3B, was the station of choice. 

used a T-368 and R-390a or a J500 and Their overall score was 68. 

Drake R-8B. On 40 meters, a Globe 


Here’s Frank Baker at the mic the evening of December 28, 2013. 


Phil McMillan (K9ZK) was the official “coach” of the group! 
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The overall winner was Rod Perala 
(W5CZ). Rod worked very hard at this 
event and really deserves the win! Here 
are his comments: 
¢ Number of Contacts: 44 
e Station: KW-1/51]J-4: 44 
° 19 States as follows: CO, AZ, CA, UT, 
SD, MN, KS, MO, GA, IL, TX, FL, NE, 
TN, WI, ND, NY, NV, CT 
¢ Total: 107 points, all on 75m 

Other stations that sent logs included 
Joe Fell (W3GMS), who had a total of 35 
points. Here’s what Joe had to say: “...Not 
a big score but I had a great time. Pretty 
much stuck to 80 meters this year and 
found a lot of AM activity on 3.705. 
Hope to work some of the more distant 
stations with an inverted L next year on 
75M. I heard all of you, but just could 
not get through. I am sure if I would 
have stayed up later that would have 
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Kevin Kramer (N2AM) looks like he’s having a lot of fun with 50 Joh 


HEAVY METAL RALLY 


: WOFER Sigg 
QUAD CITIES AMER 


nson 500! 
helped as well. Next year I will have to 
have the coffee pot on! 

Charles Ahlgren sent ina SWL report, 
saying, © Unfortunately, I did not get a 
AM capable rig suitable for the HMR 
this year, although it was not for lack of 
trying. However, I did get some vintage 
sideband gear — a Drake T4XC/R4C 
and a TR4CWrit as well as a Collins 
KWM-2A. 

I listened to the HMR on Saturday 
evening, December 28, to see what I 
could copy. Here is a list of stations I 
heard on 3875 kHz +/-: W5CZ, Rod in 
Indian Hills, CO; WUS8B, Ivan in Black 
Canyon City, AZ; WWFD, Mike in 
Gunnison, oCOs; KOURs Tom in CY: 
W7MS, Mike in Reno, NV; WB2HUP, 
Dave in Dallas, TX; W2AAZ, Dave in 
NY; WJ6W Dave in Tarzana, CA; and 
KP7 VELs Bruce in’ Black» CanyonCity, 
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AZ (maybe with WU8B ?). I also heard 
some of these folks talking to NODMS 
(recognize that call), but I could not copy 
you, Ray. I was listening on my Collins 
KWM-2A hooked up to a Butternut 
HFO9V vertical ground mounted.” 

Dave Levine (WB2HUP) had a point 
total of 17, with a Collins 300G, driven 
by a Hallicrafters HA-5 VFO. Receiver 
was the R-390A. 

Doug Gordon (W6KE) mentioned 
“... he transmitter is a homebrew single 
4-1000 modulated by a pair of 833s, 
runs legal limit. Receiver is a 
Hammarlund SP-600. Antennaisa 160m 
dipole up 90 feet. I enjoyed the rally and 
looking forward to the next one.” 

Dennis Petrich (KQ@EOO) checked in 
with “...My station was the Collins 30K1, 
Hammarlund Pro310, 75m inverted V 
cage dipole at 80', my point total was 35. 

Ron Skipper, W8ACR) used a 


homebrew transmitter - “..a Taylor 822 
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Jerry Moersdorf (KC8ZUL) took 2nd 
place with 103 points total, very nearly 
winning. He used his mighty Collins 
FRT-24 (photo to the left) on 75 and 
160 meters. The FRT is definitely 
“heavy metal,” weighing in at 2,130 
pounds. It’s an excellent sounding 
AM transmitter. 


modulated by 811As. It is in two six foot 
racks and weighs about 500-600 lb. There 
is a picture of it on qth.com or qrz.com. 
Receiver was a 75A-4 and the antenna 
was a dipole on 160, and a vertical on 75 
and 40. I was running about 350 watts 
input to the final, about 250 watts 
Garnier. 

Jerry Reine (W1ZB) used a homebrew 
810s x 805s, 375W carrier output rig, 
receiver was a Hallicrafters SX-11. His 
transmitter is in the photo just below. 


W1ZB Classic Homebrew 810s x 805s 
ER 
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Advertising Information 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requeste 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 
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d. “For Sale” or “Wanted” and all of your 


Please Call or Write for Display Rates 


(| VINTAGE EQUIPMENT ONLY: | 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


8 Deadline for April 2014: 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab @cs.com 


FOR SALE: Several German Radios Two 
Very Special Sets. Also Communication 
Receivers. Give Me A Call. Howard, 301- 
320-3028 


FOR SALE: HBR-16 receiver, recently 
built by K4KRB as per QST 1959. Email 
[Oh DIX... -and details. Clint, 
gorman1115 @att.net 


FOR SALE: Hallicrafters SX-115, S-85 

TMC GPR-90 Hammarlund SP-600, HQ- 

180AX, HQ-180A, HQ-180, HQ-170A, HQ- 

140X National NC-300 Bill 304-842-4635 
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Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK 


@ Monday, March 24! 


FOR SALE: Hallicrafters R-44, rough but 
complete $50, Navy TBW transmitter, 
original and complete $450, pickup Steve 
W6SSP, zarco@sonic.net, Santa Rosa, 
CA. 707-544-8142 


FOR SALE: Stewart Warner interstage 
transformers for 1920’s radios. 3 
Honeycomb coils from 1920’s radios. 
Heathkit crystal set #CRI. Philmore crystal 
set #VC1000. Signal Corps frequency 
meter #S164AR, 125-20,000 kilocycles 
working w/manual. 2 #3000-1 Zenith 
transoceanic solid state radio, working 
looks new. Spartan #557 blue mirror radio, 
beautiful condition. McIntosh 30w amp- 
McIntosh 60w amp both working, beautiful 
all original. Panasonic quadrophonic 
receiver. Several Scott radios. Radio tubes 
from 1920’s-present day, very reasonable. 
Marantz #8B amp, looks new. 2 Zenith 
Walton radios. Bill Kalcik 608-253-9855 
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- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


nm, 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk-screened. 
Picture available. $90.00 + shipping. Walt 
Korab, 570-421-8371, w3fnz @ verizon.net 


FOR SALE: T-47A/ART-13 
TRANSMITTER, S-36A, S40A & SX-62A 
Hallicrafters receivers, HQ-140, HQ-180 
& HQ-126X Receivers. Heathkit Apache 


SURVIVING 


. 
bol 4 4 
+ 


BRUCE VAUGHAN, NR5Q 


Available from the Electric Radio Bookstore, see page 63 for ordering information! 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 
e Publishes the quarterly AWA Journal! with: 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


Membership is only $25/year in U.S.; $30 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 


Transmitter, |-222-A Signal Generator, 
618S Collins Transceiver, PE-103 
Dynamotor, Telephone Switch Board, 
Vintage Black and White TV. Local Pick- 
up. WildBillKOIKP @ aol.com 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 183406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


Surviving Technology 
By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 
popular articles in Electric Radio over 
the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s lifetime 
of experience in radio and is a finely 
produced presentation with excellent 
illustrations and schematics. The book 
is 8-1/2" x 11" and is printed on coated, 
glossy, medium-weight paper stock. 
In 7 detailed chapters, Bruce gives you 
a blow-by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver. 
The “Ultimate” is amazingly straight- 
forward, stoutly built, and Bruce pro- 
vides all the details to successfully build 
your own based on his 60 years experi- 
ence. 
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dio Amateur 


| This book has everything you need to 
' know about the art and science of 


| thermatron design and construction. 


It pulls together thermatron types 


| and characteristics, thermatron 


homebrew techniques, and how to 
design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 


| TA2ZGE/KJ7UM has been licensed 


GraysonEvans | 


TA2ZGE/KJ7UM 


FOR SALE/TRADE: The Radio Handbook 
(Frank Jones) 1936, 1938; Radio 
Handbook (Editors & Engineers/Bill Orr) 
editions 9 (1942), 10, 11, 12, 13, 15, 16, 
17, 18, 19, 20, 22, 23 (1987). NI4Q, POB 
690098, Orlando, FL 32869;407-351- 
5536, Email: ni4dq@juno.com 


FOR SALE: Radio Electronics 1950 to 
1963. Radio and TV News 1950 to 1959. 
Richard, 319-377-9126 or 
dottielee526 @ uno.com 


FOR SALE: Antique Radios Repaired, 
reasonable and guaranteed. Bill, 608- 
9253-9855 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR5, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, Ml 49777, 989-595-6483, 
bbeckeney @ yahoo.com 


FOR SALE: Hallicrafters SX-88 with Extra 
Cog belt, copy of manual, added few tubes 
as needed & a few caps over the years. No 
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Since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! | 


NOW Available from the 
Electric Radio Bookstore! 


dents, no rust, clean, works, $5000 You 
pick up or arrange to ship. Walter, 
KB6BKN, 415-897-4088 or 
kb6bkn @ gmail.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


DRAKE PARTS FOR SALE: New spun 
inlays for the B Line or TR4 main knob, $6. 
Also sell new pointer knobs. Alan, KC9YS, 
630-879-1132 after 7pm 


FOR SALE: West Coast Service Pro: Tx, 
Rx, Modulators, PS overhaul. AM, CW 
tube type only. FCC Commercial License. 
Larry, W6WUH, 707-874-1000, 
CaptL @ Sonic.net 


Test Equipment Repair and Sales: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 
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and are available in three versions: 


guarantee. 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


FOR SALE: BC-610-Il, two left. $1,200 
and $1,100. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83 St, Mesa, AZ 
480-986-5797 w8qbg @ yahoo.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I’ll fix it. Inexpensive repair - factory 


Vintage Style Radio Kits 


Lance Borden, WB5REX 
13911 Kensington Place 
Houston, TX 77034 


ZIM ELECTRONICS INRUSH Ce Re LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 


Model AB-1 (With Pilot Light) ............ 
Model AB-1M, (With Voltmeter) ...............000 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
VAC): Sree ccemctettecte atttewtecrestetetes tre 
Shipping, @aci LTMMCED J..0:<cccrccracasconcrssee ss 
(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


Electric Radio Store 
720-924-0171 


Mee Inrush Limiter, | 
Models AB-1M, AB-300M 


doesn’t work on ‘em. Tom, W@EAu, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100!G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @ kc.rr.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
willlamperrycompany @insightbb.com 
FAX 502-893-9220 


FOR SALE: Collins S-Line 


Antique Radio Schematics 


BORDEN RADIO COMPANY 


Phone: (281) 620-6692 
www.xtalman.com 
WB5REX@earthlink.net 


white dial transfers, per ER 
#242, with complete 
instructions, are available 
for $13.95, postpaid. 
Contact Shawn Daniels 
WAMIIH, 335 Bowles Ave., 
Fenton, Mo., 63026 636- 
343-5263 or by e-mail: 
ajd4200 @charter.net 
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CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


Estes Auctions 


ESTES AUCTIONS 
: _ 7404 Ryan Road, Medina, Ohio 44256 

“Ph: 330-769-4992 @ Toll Free: 888-769-4992 @ Fax: 330-769-4116 
Www. estesauctions.com @ Email: estesauctions@aol.com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. 7 Or Ken, 
www.RadioReprints.com. 


FOR SALE: New Multi-Section Can-Type 
Electrolytic Capacitors. Made to Your 
Specifications. Twist-tab, Stud, or Clamp- 
mount. www.hayseedhamfest.com 
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DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 


/Radio Repair. Tom Senne, AC8DA, 937- 


200-0 lz4," Dayton’ OH; 
TomsAntiqueRadioRepair.com 


http:// 
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FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $294K 


Wes Minear - W7UO 
Telephone 520-398-2722 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://pweb.amerion.com/ 
~w/avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA _ 98837, 
w/avk @arrl.net 509-750-7589 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 


Brand New - Freshly Manufactured 


COLLINS R-390 (A) 


Plug-In Capacitors 


Also 51J / R388 


"Octal" Style 


Details: www.hayseedhamfest.com 


logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


FOR SALE: Visit ‘Radie¥WWord- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com. 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


international radio 


High Performance Crystal and Mechanical Filters for your 
Collins, Drake, and Heath Radios! 


EEA, PO 80x 2110, Aptos CA 95001, USA 
_————— tel: 1-831-462-5511 fax: 1-831-612-1815 
a €-mail: sales@inrad.net web: www.inrad.net 
AST SEE ROE RLE EARLE EEF ND DEBT CSE ET EG SY OB TELA ET A LL SEG ETS LR TT RET PL BLS SEN AE EPG EOE 
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INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


WANTED: E.F. Johnson plug in 
coils.(1000HSC160, 1000LCS160, 
1O000HCS80 & 1000LCS80) and or 
swinging links for same. Needed so | can 
return W1FAT’s ERCO transmitter back 
on the air. Thanks, Doug, KA1SHU email: 
kalshu@yahoo.com 207-657-6309 


WANTED: Triplett 227-T Milliamp panel 
meter. Jon, email: jdelaune10@cox.net. 
480-830-1639 


WANTED: National NC-2-40D complete 
dial cord and chassis pulleys needed for 
the band change indicator. If you have a 
parts set please contact me. Tom, W2ILA, 
w2ila@cox.net or 401-965-8730 


WANTED: Service info for Kinemetrics 
Model WWVT Mark IV WWV Monitor. 
Mark, W5LAC @Comcast.net 


WANTED: Need anything on a 
“Radiomarine” model ML-30006 radar 
indicator type N11A scope especially a 
schematic, wiring diagram. Also, does 
anyone have a coil winding jig? Craig, 10 
Harrison Ave., Carbondale, PA 18407- 
2580 


WANTED: EF Johnson Viking model 122 
VFO. Allen Sharpe, 208-304-0122 or 
email: radio_tuner@ gmail.com 


WANTED: QSL card from Carl Wilhide, 
W8GRA, to go with his Hallicrafters SX- 
25. Paul Rehkoph, 340 N. Monroe 
Montpelier, OH 43543 MkrPrrOh @lve.com 


WANTED: Copy of J.M. Haerle’s book 
“The Easy Way HF Antenna Systems”. 
Dean, KK1K, dean.gagnon @juno.com or 
802-893-6692 


WANTED: 50 kHz IF - for Hallicrafters 
SX117 #050-200735, need two. May also 
be in. SX-96,.100, 101, 111, 115, 122. 
Doug, wa3dsp @arrl.net 215-355-5307 


MODE / /CAL 


; = 


DD-103 Universal Digital Dial 


Receiver Or Transceiver, 
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DD- uD UNIVERSAL DIGITAL DIAL 


‘tous Specialty ane 1 
Digital Accuracy For Your Vintage 
With 
Either 10Hz Or 100Hz Resolution. 


WANTED: Tube checker AN/USM 302 TS 
-2747 Hickok. Radio R274 Hallicrafters. 
Cubic manual R3038. Al 
oscar873 @ aol.com 


WANTED: Manual/schematic for Model 
320 or Type L Tube Tester DAYRAD or 
Radio City Products (RCP). Marv, 
mmoss @ mindspring.com 


WANTED: WRL Globe Scout Deluxe 
ASSEMBLY Manual or Copy. Also good 
working Scout Deluxe Xmitter. WA6NGF, 
mykey1959 @yahoo.com, 559-568-0345 


WANTED: RCA SSB R-3 modules, 
Teletype equipement, HT-32 shields, three 
matching 6 foot+ racks, printed manual 
for R-1051B Steve, W6SSP, 
Zarco @sonic.net, 707-544-8142, Santa 
Rosa, CA. 


WANTED: Have need of “Radio Designer’s 
Handbook,” if anyone has a spare copy? 
Craig, 10 Harrison Ave., Carbondale, PA 
18407-2580 


Pre-programmed for many 
receivers and transceivers 
including FT-101, TS-520, 
TR-4, & most Hammarlund, 
Hallicrafters, National, and 
other brand receivers. 
kk4pk.com 
$135.00eShipping $10 
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The R390A is ies am 
freed from mil 


itary contract constraints acd Be ecuaits for-wide ran ge of. HAM a SWL interest 


| 
finishes the job. Made to order an diMade: ude hale are hand wired within its, TES original 


It’s not a different radio; just better>much-1 better. 


2 watts of hefi audio drive a ery efficient 12° ot al speak 


I drives stereo Heatphonesiow 


UE Ly eR 


un control i 15 redesi ned, both vise'a 
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ne INSTRUCTIONS Loge feos CAN 


Felton Electronic Design 
1115 South Greeley Highway — 


Cheyeniie, Wyoming 82007 
By appointment only 9)) 


WANTED: Deador Alive Hickok tube tester 
model 800A, also Hickok 215 VT VM. Steve 
Bartkowski, 708-243-7713 


WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18073, 215- 
541-1099 


WANTED: Main tuning dial lock assembly 
for Hallicrafters SX-28. Jeff (W2JPH), 
radiow2jph @ gmail.com or 607-281-1224 


WANTED: Matching speaker for JRC 
NRD-525. State price and condition. R.D. 
Carter, 7079 Marks Rd, Cameron, NC 
28326 


FOR SALE: Will repair, restore or buy R 
390a and R 390 series receivers. Also 
repair Collins S line equipment. Contact 
Matt Parkinson, R3890A Depot Center, 
mparkinson1 @socal.rr.com 


WANTED: Schematics, manuals for 
Watkins-Johnson 901-1 VHF receiver and 
National R1230/FLR receiver. Hal, 
KK6HY @ arrl.net 650-366-5060 California 
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WANTED: Looking for any article that 
pertains to THEREMIN in any magazine. 
Also need schematic of Hallicrafters SP- 
44 panadapter. Craig, 570-282-4663 10 
Harrison Ave, Carbondale, PA 18407 


WANTED: Hallicrafters SX-96 rcvr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave Buffalo 
NY 14213 716-861-4289 or 716-598-5205 


WANTED: Communications receivers and 
transmitters manufactured by Siemens, 
Telefunken, Lorenz, Rohde & Schwarz, 
and Zellweger. Also German and 
Japanese WWII radios, tubes, and parts. 
Tnx! Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: Schematic/documentation/info 
for Coast Guard CW xmtr T1504/SRT-29 
by Scientific Radio Systems, Rochester, 
NY. Contact W8KXR@NEO.RR.COM 
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Hammond Modulation Transformers 
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New production modulation transform- 
ers have been unavailable for a very long 
time — until now! Electric Radio is offering 
a limited run of genuine high-quality Ham- 
mond modulation transformers that are all- 


new production and are great way to solve a 
big problem with plate modulated AM trans- 
mitters. 

These new transformers have extra sec- 
ondary impedance taps for 3k, 4k, and 5k 
loads, plus, the primary includes a 40% tap 
for push-pull screens! This makes them 
the perfect transformer for any real AM 
project in the low and medium power class. 
They are ideal as a replacement part for 
Viking transmitters with burned out modu- 
lation transformers, or any homebrew trans- 
mitter project with a push-pull output us- 
ing 6AQ5 through 6550s. 

As high-quality transformers, their re- 
sponse is 150 Hz to 15 kHz, + 1 dB maxi- 
mum, at a 1 kHz reference. 

$125.00 each, plus $12.35 for flat-rate 
shipping within the US. 


WWW.ERmag.com 
720-924-0171 


Your Resource for 


Offering Unparalleled Free as well as. . 


* * Collins Radio * * 


e .... Exciting Member Benefits 


e World Class 


Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 
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Come see what the excitement is about 
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Licensed at least 25 years ago ? 
And licensed now ? 


Then you should belong to the 
Quarter Century Wireless Association 


QCWA, Inc. 

8400 NW 115th Avenue 
Ocala, FL 34482-1098 
USA 
Wwww.qdcwa.org 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 


WANTED: Schematics, manuals for the 
GE BT-20A 250w AM transmitter. 
mark@k6mjd.com 619-746-8680 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcg.com 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 
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WANTED: SSTR-1, SSTR-4 and SSTR- 
5. Bob, WOYVA, robert @isquare.com; 
703-450-7049 


WANTED: Need a dial lock for Hallicrafters 
R-274D/FRR. Walter lacobelli, 2147 
Harman St, Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Millen 90281 HV rack mount 
Power Supply. Frank, W4FMS, 
616.881.1618; w4fms @aol.com 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: One of my “KN8GCC” QSLs 
from the mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, Ml 48433, 
wb8uuj @core.com 810-659-5404. 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
shipped by UPS.....).0...0ceem $22.00 
Or on the Internet: 


www.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 10,000 satisfied customers 
around the world.) The EZ Hang comes with a one 
year limited warranty. 


540-286-0176 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


Call Today! 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 
Rectifiers such as C-214, C-237A, etc. 


Jim Stitzinger, WA3CEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


Series } * Disk 1 
RL. Droke Co. 


System 


Requirements: 
Any computer with 
Adahe Acrabot Reader®. 
Performance will vary 
depending on speed of 
the computer. 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 


802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. | 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Antique Radio 
Charlotte 


March 20-21-22, 2014 


Thursday-Friday-Saturday 


At the Sheraton Charlotte Airport Hotel 
I-85 South at Exit 33, The Billy Graham Parkway 


Charlotte, North Carolina 


Featuring a Giant 2 day flea market (starting Friday morning), 
Old Equipment Contest, interesting programs and 3 great auctions. 


Charlotte International Cryptologic Symposium 


This will be the second bi-annual crypto symposium. We have noted 
Crypto historians and collectors coming from all over the world, 
including Norway, Canada, Germany, Bletchley Park in England and 
The NSA's Center for Cryptologic History at Ft. Mead. The programs 
scheduled almost completely fill the available time for all three days. 
there will be Crypto equipment on display that's never been shown in 
public before. 


Starting at 9AM Thursday will be our antique radio forums & 
programs. These include Tube collecting, World War radios used by 
Germany, Japan & Italy, collecting vintage HiFi audio gear, early 
Ship-Shore and Ship-Ship Transmissions, National HROs and clones, 
Patrolling the Ether, showing the SSR-201 Aperiodic receiver. 


There will also be THREE AUCTIONS this year, our regular Friday 

afternoon auction, PLUS Thursday evening we will auction the estate 
collection of former WBT Chief Engineer Ted Bryan. 

And our Saturday morning end of meet "Radio Rescue" auction. 


If you have attended our Conference in the last 3 years, you will be mailed a brochure. 
For a detailed Conference schedule, registration information and a printable 
Pre-registration form, please visit our web page at CC-AWA.org 


Send Pre-Registrations to: To request a conference brochure: 
CC-AWA 2014 c/o Chip McFalls Ron Lawrence, Conference Chairman 
742 Southern High School Rd. .TG4-516-8819 
Graham, NC 27253 email: w4ren@carolina rr.com 
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— ELECTRIC RADIO BACK ISSUES — 


All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 

are for delivery by media mail within the USA. Overseas, please inquire for shipping 

quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 

ersearch. html 

* Single Issues: $3.85 Each, Postpaid 

¢ 1-Year Sets (Or Any 12 Issues) $39.00 per year + $6.00 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $7.00 S&H 

* Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$20.00 S&H, at least a 56% discount the over single-issue price. 

* For a postpaid 29-page printed back issue index, please send $3. 

Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 

All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AAVEMISING. ---------------------------------- 2-9 =n nnn nnn n nnn nnn nnn nnn nnn nnn nn nnn en nnn n cence nnn nnn nnn neennee $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years until 
retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many historic 


photographs and stories from former employees. --------------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:----------------- $29.95 - 10% - $26.95 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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NEW! Hollow State Design: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum 
tubes in one 233 page, high quality volume! ------------------------ $32.95 - 10% = $29.9 


Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from museum 
collections make this hardback volume an excellent introduction to this new collecting field. Written by 
Lindsay Sterling----------------------------------------------2--- 22 0o nnn sere nnn e cece nen n nnn nnnn es $29.95-10% = $26.95 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ------------------------------------------------------ 22-2222 nnn nn nnn nnn nnn nnn n nnn nnn nn en nn ne $24.95 - 10% - $22.25 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good photoS.-------------------------------- 
sone en en enn nn nnnnnnennn ne nennanennanennanenenna senna nacnnnannenananennanenennnnennasenennanacennansaaaeanammnaanae $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


AdVertiseMeNtS. ------------------------------ nn nn nnn n ene n nnn nner n nnn ewes en nn nn nnn enn e rence nara nn reenennee $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
LIVE. ------ 2-20 ---- nnn =n nnn nn nnn nnn noon nn nnn nnn nn nnn nn nnn nn nnn nnn nn nnn nn nen nn nnn ne nen nn nnn nn nnn nn nnn nn nenene $26.95-10% = $29.95 
Surviving Technology: Bruce Vaughan’s (NR5Q, SK) book about his early experiences in radio, and it’s also 
about building the “Ultiimate” regenerative receiver that’s based on his many successful designs, with complete 
information and schematics! -----------------------------------------------------------------------------+ $32.95 - 10% = 24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
wanna nnn nnn nn nnn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nn nnn nn nnn nnn en nnn nnn nnn nn nnn nnn nnn nn nnn nn nennenene $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day. -------------------------------- 2-2-2 2-22 renee nner nnn $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ----------------------------------------------- 2222 nnn nnn === == $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders. ------------------------------------ 
none nn nn nnn nnn nn nnn nnn nn nn nnn nnn nnn nnn nnn nnn nn nnn nnn nnn nnn nnn nn nnn nn nnn nnn nn nnn nn nnn nn nnn n nnn nn esac nnnnnnenn $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 
Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 
and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenship.----------------------------------------------------------------- $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $5.00 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.00 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
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entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 
donaldbarsema @ att.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 
STE RTE T, Amazonia, MO 64421. 913- 
634-3863. 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 


March 2014 


Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 
air. 

Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 


question via email or telephone. 
Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 


latest Central Electronics information and 


pictures of our newest restoration product 
t (LINE, for the 100V Broadband Transmitter: 


AM 


replacement meter faceplates. Order one today 


100 
ee ‘Np, 


ies y x at our special introductory price and make 
SB FARR ay OS your 100V look as great as it sounds! 

. Contact: Nick Tusa, K5EF 
Telephone: 985-249-6467 


Fax: 985-249-6468 


specs & photos. W.K. Smith 44684-083, RIGHT NOW you can get your 
LSCI Butner — GA, PO Box 999, Butner, a V—— 
NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 


WANTED: Manual with schematic for 
Powerstat model 116U  Variac, 
manufactured by the Superiior Electric 
Co. Louis D’Antuono, WA2CBZ, 8802 
Ridge Blvd, APT C-2, Brooklyn, NY 11209 
718-748-9612 after 6 PM EST 


s20r 60°° COMPLETE 


With new bands continually opening up — and gov- 
ernment restrictions on hams going by the board — 
you'll want one of these new Hallicrafters receivers, 
At a price within easy reach the Sky Champion em- 
bodies latest desiga features for efficiency and smooth 
reception, making every moment of its use a thrilling 
experience, Order today — immediate delivery. 


also PROMPT DELIVERY on 
NATIONAL @ HAMMARLUND @ ECHOPHONE 
and the entire HALLICRAFTERS line 


Write for 
FREE 108 PG. CATALOG 
of all ham gear 
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NATIONAL RF, INC. 


The Type 2-MQ 
Portaquad is a high- 
gain, full size 2- 


meter quad antenna Type AT-100 Switchable 


ae ae T-Pad Attenuator 
able operations. 
nib Provides -35db, -35db, -20db, and 
The mechanical de- : ; 
—10db attenuation steps in 11 
sign allows it to fold ; Was: 
possible combinations. 


in a container. The ! 
7969 Engineer Rd, #102 


the antenna’s support base when the antenna San Diego, CA 92111 
is erected. Full specifications available. www.NationalRF.com 
858-565-1319 

Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era”). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $16.50 delivered, $17.50 for XXL. 
(Medium Available by Special Order) 


container also acts as 


W7FG  AAife gi oN 119 €. George St 
Bay te te Batesville, IN 47006 
Manuals \ Manuals pe 


Order on-line at: ie: 
We are your 1-stop source 

www.w/7fg.com Lae 
for radio, test equipment, 


Send your questions to: and audio manuals 
sales@w7fg.com 


Order by phone: ; 
(812) 932-3417 rey ES SO scover 
800-807-6146 US only card A EY. I 
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customer satisfaction guaranteed! 


Subscription Information 


Published Monthly 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
Call for FAX 


email: Ray@ERmag.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421. 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
3/14 


